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Many older adults develop fear of falling (FOF), defined as the level of concern about falling, creating a
psychological barrier to performing activities. The negative impact of FOF increases risk of curtailment of
activities, future falls, and injury. Bronfenbrenner's Social Ecology Model framed the investigation. The
specific aims and hypotheses for this study of high-risk, urban, community-dwelling older adults from one
Program for All-Inclusive Care for the Elderly (PACE) program were to: 1) Describe the relationship between
FOF and falls self-efficacy; 2) Examine the variables (participant characteristics, the neighborhood built
environment, and self-rated health) and their corresponding explained variance associated with FOF and falls
self-efficacy, separately; and 3) Examine the role of falls self-efficacy as a moderator between the set of
variables (participant characteristics, the neighborhood built environment, and self-rated health) and
participation in physical and social activities. The study included a convenience sample of 107 mostly Black
(94%) members from one PACE program. In aim 1, the FOF Likert scale and Falls Self Efficacy Scale-
International (FES-I) were significantly correlated with Pearson and Spearman correlations of 0.62
(p<0.0001). One-way ANOVA and Kruskal-Wallis were highly significant (F-value=22.25, R-squared=0.39,
p<0.0001). Aim 2 findings included 10 significant items (age, falls, injury, gender, race, anxiety, mobility,
traffic, safety, and crime environment items) associated with FES-I as dependent variable (F-value=9.21, R-
squared=0.49, p<0.0001) compared to four (age, traffic, safety, and crime) with FOF scale as dependent
variable (F-value=5.76, R-squared=0.18, p=0.0003) in the final models. In aim 3, there was a significant,
negative Pearson correlation of -0.43 (p<0.001) and Spearman correlation of -0.42 (p<0.001) between
concern about falling measured by the FES-I and participation in activities measured by the Functional
Performance Inventory-Short Form (F-value=23.40, R-squared=0.18, p<0.0001). The greater the difficulty in
participation in activities, the higher the concern about falling during activities measured by the FES-I. A weak
interaction effect was seen with falls self-efficacy interacting with two traffic-related items measured by the
Physical Activity Neighborhood Environment Scale (PANES) and participation in physical and social
activities. Future FOF research should focus on mobility and concepts of safety, traffic, and crime perceived by
high-risk, urban, community-dwelling older adults.
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ABSTRACT 
FEAR OF FALLING AMONG HIGH-RISK, URBAN, COMMUNITY-DWELLING  
OLDER ADULTS 
Sherry A. Greenberg 
Pamela Z. Cacchione 
Many older adults develop fear of falling (FOF), defined as the level of concern 
about falling, creating a psychological barrier to performing activities. The negative 
impact of FOF increases risk of curtailment of activities, future falls, and injury. 
Bronfenbrenner’s Social Ecology Model framed the investigation. The specific aims and 
hypotheses for this study of high-risk, urban, community-dwelling older adults from one 
Program for All-Inclusive Care for the Elderly (PACE) program were to: 1) Describe the 
relationship between FOF and falls self-efficacy; 2) Examine the variables (participant 
characteristics, the neighborhood built environment, and self-rated health) and their 
corresponding explained variance associated with FOF and falls self-efficacy, separately; 
and 3) Examine the role of falls self-efficacy as a moderator between the set of variables 
(participant characteristics, the neighborhood built environment, and self-rated health) 
and participation in physical and social activities. The study included a convenience 
sample of 107 mostly Black (94%) members from one PACE program.  In aim 1, the 
FOF Likert scale and Falls Self Efficacy Scale-International (FES-I) were significantly 
correlated with Pearson and Spearman correlations of 0.62 (p<0.0001). One-way 
ANOVA and Kruskal-Wallis were highly significant (F-value=22.25, R-squared=0.39, 
p<0.0001). Aim 2 findings included 10 significant items (age, falls, injury, gender, race, 
anxiety, mobility, traffic, safety, and crime environment items) associated with FES-I as 
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dependent variable (F-value=9.21, R-squared=0.49, p<0.0001) compared to four (age, 
traffic, safety, and crime) with FOF scale as dependent variable (F-value=5.76, R-
squared=0.18, p=0.0003) in the final models. In aim 3, there was a significant, negative 
Pearson correlation of -0.43 (p<0.001) and Spearman correlation of -0.42 (p<0.001) 
between concern about falling measured by the FES-I and participation in activities 
measured by the Functional Performance Inventory-Short Form (F-value=23.40, R-
squared=0.18, p<0.0001). The greater the difficulty in participation in activities, the 
higher the concern about falling during activities measured by the FES-I.  A weak 
interaction effect was seen with falls self-efficacy interacting with two traffic-related 
items measured by the Physical Activity Neighborhood Environment Scale (PANES) and 
participation in physical and social activities. Future FOF research should focus on 
mobility and concepts of safety, traffic, and crime perceived by high-risk, urban, 
community-dwelling older adults.  
 
Keywords: Fear of falling, falls self-efficacy, high-risk, community-dwelling, 
older adults, neighborhood built environment, participation in activities 
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CHAPTER 1: INTRODUCTION AND STUDY OVERVIEW 
Introduction 
The United States population is aging. In the next 40 years, projections indicate 
that the proportion of people 65 and older will continue to outpace that of their younger 
counterparts’ total population.  In the United States, the proportion of older adults is 
projected to increase from 12.9% in 2009 to 19% in 2030 (Administration On Aging, 
2013a). Falls are the second leading cause of accidental or unintentional injury deaths, 
with older adults suffering the greatest number of fatal falls (WHO, 2007).  
Approximately one-third of community-dwelling older adults fall each year, a proportion 
that increases to almost half for those aged 80 and older (Centers for Disease Control and 
Prevention, 2013). The high prevalence of falls in the community is important to 
recognize since the majority of older adults live there rather than in assisted living or long 
term care settings (Administration On Aging, 2013b).  
In older adults, falls are the leading cause of death due to injury and the most 
common cause of nonfatal injuries and hospital admissions for trauma (Centers for 
Disease Control and Prevention, 2010, 2013). Aside from injury and death, falls have 
other known negative sequelae.  Falls may result in fear of falling (Brouwer, Musselman, 
& Culham, 2004), specific injuries such as hip fractures and traumatic brain injury 
(Centers for Disease Control and Prevention, 2012; Jager, Weiss, Coben, & Pepe, 2000), 
as well as more general difficulties such as functional decline and reduced quality of life 
(Brouwer et al., 2004; Centers for Disease Control and Prevention, 2012; Rubenstein, 
Josephson, & Robbins, 1994). Previous studies emphasize the cyclical relationship of risk 
between falling and fear of falling (Friedman, Munoz, West, Rubin, & Fried, 2002; 
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Howland et al., 1993; Tinetti, Inouye, Gill, & Doucette, 1995; Tinetti & Powell, 1993; 
Vellas, Wayne, Romero, Baumgartner, & Garry, 1997). For example, falls lead to fear of 
falling that, in turn, increases risk of future falls. All these factors demonstrate the 
negative effect of fear of falling and falls among older adults. 
Definitions of Falling and Falls 
Upon review of the literature, one definition of “falling” and four definitions of 
“falls” were found (Evitt & Quigley, 2004; Kellogg, 1987; ProFaNE, 2006; WHO, 2007).  
Though “falling” and “falls” are individual concepts, they are often used interchangeably 
in the literature.  According to the Kellogg International Working Group on Fall 
Prevention in the Elderly, 1987, falling is generally defined as an “unintentional coming 
to the ground or some lower level and other than as a consequence of sustaining a violent 
blow, loss of consciousness, sudden onset of paralysis as in stroke, or epileptic seizure” 
(Kellogg, 1987) (p. 4).  This definition addresses falling as a concept and differentiates 
falling to the ground inadvertently as compared to specific occurrences that should be 
addressed separately from the fall event itself.  
The Centers for Disease Control and Prevention’s (CDC), National Center for 
Injury Prevention and Control (NCIPC), 2007 define falls as intentional or unintentional 
events; most falls that occur in older adults are unintentional.  Falls are defined by the 
World Health Organization as “an event which results in a person coming to rest 
inadvertently on the ground or floor or other lower level, excluding intentional change in 
position to rest in furniture, wall or other objects” (WHO, 2007). The Prevention of Falls 
Network Europe (ProFaNE), a collaborative group that coordinates research on fall 
prevention, defines “falls” as “an unexpected event in which the participant comes to rest 
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on the ground, floor or lower level” (ProFaNE, 2006).  Falls are specific events that are 
risk factors for fear of falling (Evitt & Quigley, 2004).  Many risk factors, such as gait 
changes, Parkinson’s disease, stroke, arthritis, and hip fracture repair, contribute to both 
falls and fear of falling (Evitt & Quigley, 2004; Friedman et al., 2002).   
Definitions of Fear of Falling 
Fear of falling exists as a concept in the geriatric literature, and has been defined 
in six different ways.  Fear of falling was first defined in 1982 as its own concept, 
“ptophobia” or a phobic reaction to standing or walking (Bhala, O'Donnell, & Thoppil, 
1982).  Other definitions include fear of falling as a “post-fall syndrome” (J. Murphy & 
Isaacs, 1982), “fearful anticipation of a fall” (Tideiksaar, 1989), as a “loss of confidence 
in ability to maintain balance” (Maki, Holliday, & Topper, 1991), as “low perceived self-
efficacy” (Tinetti, Richman, & Powell, 1990) (p. P239), or fear of falling in relationship 
to one’s confidence in carrying out activities without falling or losing balance (Tinetti et 
al., 1990). For this study, the following definition for fear of falling was used: the level of 
concern about falling (Kempen, Oude Wesselink, van Haastregt, & Zijlstra, 2011; 
Kempen et al., 2008; Zijlstra et al., 2009; Zijlstra, van Haastregt, et al., 2011). Fear of 
falling is also a psychological barrier to performing activities of daily living and 
participating in physical activities (Bruce, Devine, & Prince, 2002).  
Fear of Falling in Relation to Activities 
Fear of falling may occur with or without a history of past falls or sustained injury 
from a fall.  Older adults with functional disabilities, functional dependence, or balance 
or gait issues are at increased risk for fear of falling (Tinetti et al., 1995; Tinetti & 
Powell, 1993). Fear of falling itself can cause a debilitating negative cascade such as loss 
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of confidence, immobility, physical frailty, and loss of independence, all of which can 
increase the risk of future falls (Friedman et al., 2002; Vellas et al., 1997). Fear of falling 
may also result in self-restriction of activities (Brouwer et al., 2004; Bruce et al., 2002).  
Self-restriction of activities may lead to deconditioning, muscle atrophy and poor 
balance, which may directly contribute to future falls and fall-related injury (Delbaere, 
Crombez, Van Den Noortgate, Willems, & Cambier, 2006; Zijlstra et al., 2009).  
Additionally, fear of falling may lead to increased medication use, increased care 
utilization and cost, and increased institutionalized care (Cumming, Salkeld, Thomas, & 
Szonyi, 2000; Delbaere, Crombez, Vanderstraeten, Willems, & Cambier, 2004; 
Deshpande et al., 2008; Yardley et al., 2005; Zijlstra, Kempen, & Peterson, 2011; Zijlstra 
et al., 2009).  Thus, the negative spiral of fear of falling is a major health issue because it 
affects older adults’ decisions regarding engagement in physical and social activities at 
home and in the community.  
Significance of Fear of Falling 
Fear of falling is prevalent in community-dwelling older adults, ranging from 3% 
to 85% (Scheffer, Schuurmans, van Dijk, & de Rooij, 2008; Zijlstra, Kempen, et al., 
2011).  This wide range in prevalence is thought to be due to the variety of fear of falling 
measurement tools used (Scheffer et al., 2008) which are based upon different definitions 
of fear of falling.  In particular, the term,” fear of falling,” is often used interchangeably 
with falls self-efficacy (Zijlstra et al., 2007). Historically, falls self-efficacy has been 
defined as the degree of confidence a person has in performing common activities of 
daily living without falling but has been measured as a person’s level of concern about 
falling in the context of carrying out various activities (Kempen et al., 2007; Tinetti et al., 
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1990). There is discussion in the literature regarding the concept “fear of falling” more 
accurately reflecting “concerns about falling” rather than fear in order to provide greater 
sensitivity and capture more significant responses (Yardley et al., 2005). Recently, falls 
self-efficacy has been measured as a person’s level of concern about falling in the context 
of carrying out various activities (Kempen et al., 2007; Yardley et al., 2005).  
Fear of falling, with or without a history of actual falls, is a risk factor for 
disability, decreased mobility and decreased quality of life, and may result in self-
restriction of activities (Brouwer et al., 2004).  Self-restriction of activities may lead to 
deconditioning, muscle atrophy and poor balance, contributing to future falls and fall-
related injury (Delbaere et al., 2006; Zijlstra et al., 2009).  Delbaere and colleagues 
(2004) investigated the relationship between fear-related avoidance of activities, physical 
performance, and falls in community-dwelling older adults.  Using a modified version of 
the Survey of Activities of Fear of Falling in the Elderly Scale (SAFFE), a strong 
correlation was found between fear of falling and avoidance of activities and falls within 
one year (r=0.30; p<0.001), along with overall fear of falling, older age, and female 
gender (Delbaere et al., 2004). Specifically, those with frequent falls (n=47) at one year 
were almost three times as likely to be fearful of falling (odds ratio [OR]=2.83, 95% 
confidence interval (CI) [1.78, 4.52], p<0.001), restrict activities due to fear of falling 
(OR=1.12, 95% CI [1.05, 1.18]; p<0.001), have more difficulty with activities of daily 
living (OR=1.38, 95% CI [1.16, 1.65], p<0.001), and have difficulty with mobility tasks 
(OR=1.12, 95% CI [1.05, 1.20], p=0.001) compared to non-fallers. Mobility tasks, such 
as walking and reaching, were the most often activities avoided by older adults with fear 
of falling. The authors concluded that fear of falling and avoidance of activities of daily 
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living are psychological predictors of falls, especially in combination with increasing age 
and female gender (Delbaere et al., 2004). The findings highlight important consequences 
of fear of falling, such as risk for falls and the negative effect on physical performance 
and abilities. 
Older adults with fear of falling may enter a debilitating spiral of loss of 
confidence, restriction of physical activities, decreased social participation, increased 
physical frailty, increased falls, and loss of independence. These negative consequences 
lead to increased medication use, care utilization cost, and institutionalized care 
(Cumming et al., 2000; Delbaere et al., 2004; Deshpande et al., 2008; Yardley et al., 
2005; Zijlstra et al., 2009).  Evidence demonstrates that fear of falling in older adults 
results from physical, psychological and social factors (Howland et al., 1993; Tinetti & 
Powell, 1993; Vellas et al., 1997; Wilson et al., 2005). 
Definitions of Important Factors Related to this Study: Physical Activity and the 
Neighborhood Built Environment 
Curtailing activities related to fear of falling is an important public health issue. 
Functional performance is defined as “the physical, psychological, social, occupational, 
and spiritual activities people actually do in the normal course of their lives as they 
attempt to meet basic needs, fulfill usual roles, and maintain their health and well-being 
(Leidy, 1999) (p. 20).  Activities are chosen by individuals and potentially limited by 
emotional, cognitive, and or physiologic issues (Leidy, 1999). Additionally, home or 
outside environment factors, such as lighting, safety issues, walking surfaces, and traffic 
may affect activity level, and choice of activities, especially in combination with fear of 
falling.  
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Some studies have linked physical activity and the environment, though gaps 
remain in terms of defining dimensions of the neighborhood built environment and 
measurement (Yen, Michael, & Perdue, 2009). The “built environment” includes urban 
design, land use, and the transportation system, along with patterns of activity within the 
physical environment  (Handy, Boarnet, Ewing, & Killingsworth, 2002).  The 
“neighborhood” has been defined as a space of several city blocks (Handy et al., 2002) or 
the area within a 10 to 15 minute walk from home (Sallis et al., 2010).  
According to Brownson and colleagues (2009), the neighborhood built 
environment has been defined as perceived residential density or the level of activity in 
an area; land use mix-diversity or the proximity to nonresidential land uses in an area 
such as stores and parks; street connectivity or the direct and available routes from one 
destination to another via streets; infrastructure for walking/cycling, neighborhood 
aesthetics such as neighborhood lighting and seating and building design; as well as 
traffic safety and crime safety (Brownson, Hoehner, Day, Forsyth, & Sallis, 2009). This 
more comprehensive definition was used for this study.  Brownson and colleagues (2009) 
reviewed the available neighborhood built environment measures and found that these 
measures generally included land use, traffic, aesthetics, and safety from crime in a 
neighborhood or community. Methods included perceived measures, observational 
measures, and existing data sets often analyzed with geographical information systems 
(GIS). The review article examined 19 perceived built environment measures, 20 audit 
tools, and 50 studies using GIS measures. Of the 19 perceived built environment 
measures, only four had been used with minority populations. The authors concluded that 
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further research is needed to assess particular population groups and how to best refine 
and use these measures for research and public health purposes (Brownson et al., 2009).  
Importance of Fear of Falling in Older Adults and Significance of this Study 
Fear of falling negatively affects older adults in terms of increased risk of 
curtailment of activities, future falls, potential serious injury and death (Brouwer et al., 
2004; Cumming et al., 2000; Delbaere et al., 2006; Jung, 2008; Kempen et al., 2011; Li, 
Fisher, Harmer, McAuley, & Wilson, 2003; Yardley et al., 2005). Knowledge regarding 
older adults’ concerns about falling in relation to the perceived neighborhood built 
environment provides important context as to an individual’s participation in physical 
and/or social activities.  
Therefore, the purpose of this study was to investigate the relationships among 
fear of falling, falls self-efficacy, the neighborhood built environment, and participation 
in physical and social activities among high-risk, urban, community-dwelling older adults 
from one urban Program for All-Inclusive Care for the Elderly (PACE) program, Living 
Independently For Elders (LIFE). The specific aims and hypotheses for this study were: 
Aim 1:  Describe the relationship between fear of falling and falls self-efficacy. 
Aim 2:  Examine the set of variables (participant characteristics, the neighborhood built 
environment, and self-rated health) and their corresponding explained variance associated 
with fear of falling and falls self-efficacy, separately.  
Aim 3:  Examine the role of fear of falling or falls self-efficacy (based on the analysis in 
aim 2) as a moderator between the set of variables (participant characteristics, the 
neighborhood built environment, and self-rated health) and participation in physical and 
social activities. 
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Hypothesis for Aim 3: Fear of falling or falls self-efficacy (based on the analysis in aim 
2) is a moderator between the set of variables (participant characteristics, the 
neighborhood built environment, and self-rated health) and participation in physical and 
social activities. 
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CHAPTER 2: BACKGROUND AND SIGNIFICANCE, CONCEPTUAL 
FRAMEWORK 
Introduction 
The purpose of this study was to gain understanding of how fear of falling and fall 
self-efficacy relate to the neighborhood built environment and participation in activities 
in high-risk, dually eligible, urban, community-dwelling older adults from a Program for 
All-Inclusive Care for the Elderly (PACE) program. This chapter focuses on the 
background, significance, and science of fear of falling, as well as the conceptual 
framework guiding the study. 
Program for All-Inclusive Care of the Elderly Populations 
PACE programs provide comprehensive care to dually-eligible, both Medicaid 
and Medicare, older adults with multiple chronic conditions living in the community. The 
PACE model provides interprofessional care, including preventive, primary, acute, long-
term care, as well as rehabilitative services. Funding is based on capitated payments from 
Medicare and Medicaid. The complexity of common functional, cognitive, and chronic 
health issues makes these unique older adults nursing home eligible, though the services 
provided through PACE allow them to age in place in the community (Hirth, Baskins, & 
Dever-Bumba, 2009).  Eligibility for PACE includes age 55 or older, certification by 
their residential state for nursing home level of care, and ability to be cared for safely in 
the community at the time of enrollment (Hirth et al., 2009). PACE participants typically 
are older than 80 years old with approximately 9 acute and chronic medical conditions 
commonly seen in older adults as well as dependency in at least three activities of daily 
living, such as bathing, toileting, and walking (Hirth et al., 2009).   
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The Living Independently For Elders (LIFE) Program is owned and operated by 
the University of Pennsylvania School of Nursing. It is regulated and funded as a PACE 
model of care by the U.S. Centers for Medicare and Medicaid Services (Sullivan-Marx, 
Bradway, & Barnsteiner, 2010). The LIFE Program mission is consistent with PACE, to 
provide comprehensive and quality health care to dual-eligible, community-dwelling 
older adults. The LIFE population is considered the most chronically ill and poorly 
served in the Medicare population nationally. In addition, LIFE at the University of 
Pennsylvania School of Nursing has a tripartite mission of education, research, and 
service for the school, university, and neighboring community. This LIFE Program serves 
approximately 430 community-dwelling, nursing home eligible older adults ages 55 and 
above, all from 13 zip code service neighborhoods in Philadelphia, mostly West 
Philadelphia, with three in Delaware County (LIFE, 2013a). These LIFE members are 
93% dual-eligible, 72% women, mostly Black (95%), with multiple chronic conditions 
commonly seen in high-risk older adults, including musculoskeletal, mobility, and 
functional issues, as well as dementia, depression, heart failure, hypertension, and 
diabetes mellitus (LIFE, 2013a, 2013b; Sullivan-Marx et al., 2010). Most LIFE members 
(56%) are dependent in three or more activities of daily living (LIFE, 2013b). LIFE 
members are transported by van to the LIFE program site weekly to daily where they 
spend approximately five hours in supervised group activities, exercise programs, and 
medical oversight. This unique LIFE program with the comprehensive services provided, 
allows high-risk older adults to reside in the community and age in place (LIFE, 2013b).  
It is important to study fear of falling in relation to the neighborhood built environment 
and participation in activities in this unique group of older adults in order to promote and 
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maintain health, activity, function, decrease risk of falling and injury related to falling, as 
well as decrease health costs and risk of hospitalization or institutionalization. 
Falls in Older Adults: Epidemiology and Consequences 
Each year, one in three community-dwelling older adults, those aged 65 and over, 
experiences a fall (Centers for Disease Control and Prevention, 2013). In 2009, older 
adults were treated for over 2.2 million nonfatal fall injuries in emergency departments, 
more than 581,000 of these older adults required hospitalization.  Unintentional injuries 
are the fifth leading cause of death in older adults (after cardiovascular disease, cancer, 
stroke and pulmonary disorders); falls constitute two-thirds of these deaths. Falls result in 
disability, functional decline and reduced quality of life (Centers for Disease Control and 
Prevention, 2013; Rubenstein et al., 1994), as well as traumatic brain injury (Centers for 
Disease Control and Prevention, 2013; Jager et al., 2000).  Most fractures among older 
adults are caused by falls, the most common include spine, hip, leg, ankle, pelvis, arm, 
and hand fractures (Centers for Disease Control and Prevention, 2013). Additionally, 
20% to 30% of older adults who fall suffer from moderate to severe injuries including 
lacerations and head trauma (Centers for Disease Control and Prevention, 2013). These 
injuries often lead to decreased mobility and decreased independence in activities of daily 
living and instrumental activities of daily living, as well as the psychological sequelae of 
fear of falling. The death rate from falls among older adults increased by 42% from 2000 
to 2006 (Centers for Disease Control and Prevention, 2013). It is crucial to implement fall 
prevention strategies to decrease risk factors related to falls, including fear of falling, in 
those populations at greatest risk of falling and negative health outcomes.  
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Those at risk for falls are also at risk for repeated falls. Older adults who sustain 
repeated falls are at greater risk of nursing home placement (Rubenstein, 2006). Half to 
three-quarters of older adults living in nursing homes fall each year. This is twice the rate 
of falls for community-dwelling older adults (Centers for Disease Control and 
Prevention, 2012). About 10% to 20% of nursing home falls cause serious injuries; 2% to 
6% cause fractures (Centers for Disease Control and Prevention, 2012; Rubenstein et al., 
1988).  Approximately 5% of adults 65 and older live in nursing homes, yet 20% of 
deaths from falls in nursing home residents occur in this age group (Centers for Disease 
Control and Prevention, 2012; Rubenstein, 1997). LIFE members have been deemed 
nursing home eligible; therefore they are more similar to older adults in nursing homes 
compared to other older adults living in the community. LIFE members are most likely at 
a higher risk for falling and suffering an injury from falling compared to non-nursing 
home eligible older adults living in the community. 
Fear of Falling in Older Adults 
 Fear of falling is an emerging field.  The fundamental and influential work has 
been conducted by researchers in the Netherlands and Switzerland (Kempen et al., 2011; 
Kempen et al., 2007; Zijlstra, Kempen, et al., 2011).  Science in the United States has 
contributed epidemiological approaches to fear of falling research (Arfken, Lach, Birge, 
& Miller, 1994; Friedman et al., 2002; Lach, 2002; Lach & Jørstad-Stein, 2006; S. 
Murphy, Dubin, & Gill, 2003).  Work abroad has included (1) the development and 
implementation of fear of falling and self-efficacy measures, such as the Falls Efficacy 
Scale-International (Hauer, Kempen, et al., 2010; Hauer, Yardley, et al., 2010; Kempen et 
al., 2007; Yardley et al., 2005), (2) fear of falling programs in the community and 
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rehabilitation settings (Kempen et al., 2011; Kempen et al., 2007; Martin, Hart, Spector, 
Doyle, & Harari, 2005; Zijlstra et al., 2009), and (3) individualized interventions specific 
to older adult populations, such as those with cognitive impairment, balance issues, or hip 
fractures (Kempen et al., 2011; Resnick, D'Adamo, et al., 2008; Zijlstra et al., 2009; 
Zijlstra, van Haastregt, et al., 2011). 
Arfken and colleagues (1994) evaluated associations of fear of falling, life 
satisfaction, falling, and frailty among 890 community-dwelling older adults one-year 
after an earlier cohort study (Arfken et al., 1994). In terms of quality of life, the authors 
found that being moderately fearful of falling was associated with two times higher risk 
of decreased life satisfaction (OR=1.82; 95% CI [1.26, 2.63]) and depressed mood 
(OR=2.20; 95% CI [1.36, 3.57]) (Arfken et al., 1994). Being very fearful of falling was 
associated with three times the risk of experiencing decreased life satisfaction (OR=3.08; 
95% CI [1.81, 5.25]), and depressed mood (OR=3.18; 95% CI [1.68, 6.04]). 
The authors defined frailty as an episode of a near fall, inability to walk 10 
blocks, needing assistance to climb stairs, vision that limited ambulation, use of assistive 
device for ambulation, general health status, and balance impairment. Being very fearful 
of falling was associated with increased frailty on all frailty-related study measures 
(p<0.0001), such as fair or poor self-rated health, use of assistive device for ambulation, 
impaired balance, and inability to walk 10 blocks.  Being very fearful of falling was 
associated with recent falls (p<0.0001) with and without injury or needing medical 
attention, decreased mobility and social activities.  Two fall experience-related items 
were associated with a two to three times higher risk of fear of falling: (1) a fall resulting 
in fracture (OR=6.65; 95% CI [2.02, 21.67]); and (2) a fall besides a trip or slip 
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(OR=2.71; 95% CI [1.29, 5.71]).  Three frailty-related study measures were associated 
with a three to four times higher risk of fear of falling: (1) vision limiting ambulation 
(OR=3.72; 95% CI [1.12, 12.34]); (2) fair or poor self-rated health (OR=2.89; 95% CI 
[1.32, 6.34]); and (3) requiring assistance to climb stairs (OR=4.31; 95% CI [1.95, 9.54]) 
(Arfken et al., 1994).  This cross-sectional study, the first to associate fear of falling with 
decreased life satisfaction and frailty aside from mobility and balance, provided insight 
into important fear of falling precipitants and outcomes that helped guide future research. 
As the science on fear of falling is building, many of these factors including frailty 
characteristics, self-rated health, and life satisfaction are still considered relevant.  
Zijlstra and colleagues (2009) evaluated the effects of a multicomponent cognitive 
behavioral intervention on fear of falling and avoidance of activities among community-
dwelling older adults in two different communities in the Netherlands (n=260 control 
group; 280 intervention group).  To reduce fear of falling and associated activity 
avoidance, the intervention aimed to increase self-efficacy beliefs regarding falls, the 
sense of control over falling, risk perception, and outcome expectancies regarding falls.  
Data collection was completed at two months, eight months, and 14 months 
following the intervention. At two months post intervention, there were positive 
intervention effects with significant differences between intervention and control groups 
in fear of falling (OR=0.11, 95% CI [0.05, 0.22], p<0.001), activity avoidance (OR=0.26, 
95% CI [0.13, 0.53], p<0.001), concerns about falling (adjusted mean difference=-1.51, 
95% CI [-2.81, -0.20], p=0.02), and daily activity (adjusted mean difference=0.95, 95% 
CI [0.22, 0.68], p=0.01). At eight months post intervention, there were positive 
intervention effects with significant differences between groups in all outcomes. At 14 
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months post intervention, there were positive intervention effects with significant 
differences between groups in fear of falling (OR=0.31, 95% CI [0.15, 0.61], p=0.001), 
perceived control over falling (adjusted mean difference=0.90, 95% CI [0.38, 1.43], 
p=0.01), with less recurrent fallers (OR=0.38, 95% CI [0.17, 0.84], p=0.02). There were 
no significant differences in activity avoidance, concerns about falling, daily activity, or 
those with only one previous fall (Zijlstra et al., 2009). A fall that occurs once may be 
due to chance and more difficult to prevent than recurrent falls (Zijlstra et al., 2009). 
Recurrent fallers may have had more underlying causal factors leading to falls that are 
potentially more preventable and amenable to intervention (Zijlstra et al., 2009). This 
could explain why there were significantly less recurrent fallers 14 months post 
intervention.  There were no significant differences in the number of falls or falls needing 
medical attention between the intervention and control groups. Overall, the 
multicomponent cognitive behavioral intervention showed positive effects, specifically 
less fear of falling and related activity avoidance. 
Zijlstra and colleagues (2011) furthered this research by exploring the mediating 
role of psychosocial factors in the association between the effective multicomponent 
cognitive behavioral group intervention and concerns about falling and daily activity 
from the 2009 study (Zijlstra, van Haastregt, et al., 2011). The intervention improved 
most outcomes at most follow up time points (eight-month results presented as exemplar) 
related to psychosocial mediators including control beliefs over falling (mean 
difference=0.73, 95% CI [0.23, 1.24], p<0.01), self-efficacy (mean difference=2.81, 95% 
CI [1.18, 4.44], p<0.01), mean risk of falling (mean difference=-0.44, 95% CI [-0.73, -
0.15], p<0.01), and social support interactions (mean difference=1.43, 95% CI [0.50, 
      
 
17 
 
2.37], p<0.01). Additionally, all the variables collectively, more so than individually, 
acted as a mediator between the intervention and concerns about falling and daily activity 
(Zijlstra, van Haastregt, et al., 2011).  These were the first studies to focus interventions 
on improving psychological outcomes related to falling, such as fear of falling, along 
with risk for falls and performing activities without falling (Zijlstra et al., 2009; Zijlstra, 
van Haastregt, et al., 2011).   
Fear of Falling Versus Falls Self Efficacy 
Fear of falling has been defined as the level of concern about falling (Greenberg, 
2012; Kempen et al., 2011; Kempen et al., 2008; Zijlstra et al., 2009; Zijlstra, van 
Haastregt, et al., 2011). Historically, falls self-efficacy has been defined as the degree of 
confidence a person has in performing common activities of daily living without falling 
but, more recently has been conceptualized and measured as a person’s level of concern 
about falling in the context of carrying out various activities (Kempen et al., 2007; Tinetti 
et al., 1990).  It is important to study both fear of falling and falls self-efficacy due to the 
subtle differences in how they measure fear of falling (Greenberg, 2012; Kempen et al., 
2007). This is particularly important given these have not yet been studied in this unique 
group of older adults, members of a PACE program, mostly Black. Given this research 
focused on a population not previously studied, as well as to thoroughly fill the gap in 
fear of falling research, it was thought best to evaluate fear of falling from both historical 
perspectives, fear of falling and falls self-efficacy.  
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Importance of the Neighborhood Built Environment and Influences on Physical 
Mobility and Health 
 Though no previous research has been conducted linking the neighborhood built 
environment with fear of falling, components of the neighborhood built environment 
have been linked to other health outcomes and health status that may be associated with 
fear of falling and reduced participation in physical and social activities in older adults 
(Yen et al., 2009).  A systematic review of the literature evaluating the impact of the 
older adults’ neighborhood  revealed that the neighborhood environment influences 
health and function, including mental health, physical function, and self-rated health (Yen 
et al., 2009).  Neighborhood socioeconomic status was also associated with physical and 
psychosocial health in older adults, including function, self-rated health, stress, and lack 
of social support (Yen et al., 2009). The analysis from this review illuminated areas 
worth further exploration, such as investigating specific neighborhood factors that may be 
associated with the health and mobility of older adults.  
Walking, in particular, is a known beneficial form of physical activity to promote 
health and well-being and usually takes place outdoors in social settings, such as 
neighborhood streets and parks (Eyler, Brownson, Bacak, & Housemann, 2003; Li, 
Fisher, Brownson, & Bosworth, 2005).  The proximity and directness of routes from 
one’s home to a destination is known as walkability (Brownson et al., 2009).  Previous 
research demonstrated a variation in walking at the neighborhood level, but only one 
study looked at change in neighborhood factors, such as access and traffic, that were 
associated with neighborhood walking (Humpel, Marshall, Leslie, Bauman, & Owen, 
2004).  These neighborhood factors included components of the neighborhood built 
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environment such as changes in aesthetics of the environment, traffic in the 
neighborhood, access to and location of services such as shopping and transportation, as 
well as convenience of walking distance to paths and parks. 
Humpel and colleagues (2004) found relationships between perceptions of the 
surrounding environment and physical activity behaviors. Specifically, they looked at the 
relationship between perceptions of the environment and changes in walking behavior for 
women and men, separately, through telephone interviews. Women reporting positive 
changes in convenience of walking opportunities in the neighborhood were twice as 
likely to have increased their walking (OR=2.58, 95% CI [1.46, 4.56], p<0.001) (Humpel 
et al., 2004). Men were twice as likely to have increased their walking if they reported 
positive changes in aesthetics (OR=2.25, 95% CI [1.24, 4.05], p<0.01) or positive 
changes in convenience of walking opportunities in the neighborhood (OR=1.95, 95% CI 
[1.10, 3.45], p<0.05) (Humpel et al., 2004). This study, though conducted with adults 
ranging from 18 to 69 years of age (Humpel et al., 2004) and not specific to individuals 
with fear of falling, provides important information related to how the environment may 
influence physical activity behaviors, such as walking, and how environmental attributes 
may affect activity in different ways for men and women.   
Dawson, Hillsdon, Boller, and Foster (2007) administered a mailed questionnaire 
and found that for those older adults who favor walking, (1) health issues affect overall 
physical activity more than environmental factors and (2) those that perceived 
environmental barriers to walking in the neighborhood decreased their walking compared 
to those who did not perceive environmental barriers (Dawson, Hillsdon, Boller, & 
Foster, 2007). Women reported more barriers to walking in the neighborhood compared 
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to men, including concerns about personal safety or not having anyone with whom to 
walk. Relevant factors associated with reporting barriers to walking in the neighborhood 
for men included increased concern about lack of pavement in the neighborhood 
(OR=4.84, 95% CI [1.03, 22.8], p<0.05) and having no one to walk with (OR=0.39,. 95% 
CI [0.23, 0.68], p<0.01) (Dawson et al., 2007). Additionally, those with low income 
reported personal safety concerns as a barrier to walking in the neighborhood (OR=3.48, 
95% CI [1.81, 6.72], p<0.001) (Dawson et al., 2007). It is important to further explore 
how individual factors such as fear of falling, as well as environmental, social, and 
socioeconomic factors relate to each other, physical activity, and mobility among older 
men and women.   
Importance of Physical Mobility and How it Relates to Falls, Fear of Falling, 
Quality of Life, and Health 
Physical mobility has been included in other studies measuring fear of falling in 
community-dwelling older adults (Arfken et al., 1994; Chandler, Duncan, Sanders, & 
Studenski, 1996; Lach, 2005; Resnick, 1999). Additionally, evaluation of physical 
mobility is a crucial component of a comprehensive geriatric assessment. Chandler and 
colleagues (1996) examined the relationship between fear of falling, falls, physical 
performance, and psychosocial factors in 149 older, community-dwelling male veterans, 
with impaired mobility. Forty-three percent of the participants were very fearful of falling 
with history of falls in 55% of the total sample (Chandler et al., 1996). Among those with 
no history of falls, 38% were very fearful of falling. Fear of falling, independent of 
history of prior falls, showed that without a history of falls, the time to walk 10 feet and 
life space (measured as getting outside the bedroom, house, or neighborhood without 
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help) were significantly reduced (p=0.03 and p=0.045, respectively) (Chandler et al., 
1996). Among those with a history of falls, 49% were very fearful of falling.  Participants 
with a history of falls and very fearful of falling were significantly more impaired in 
mobility, time to walk 10 feet, physical and instrumental activities, and life space 
compared to those not fearful of falling (p<0.05) (Chandler et al., 1996). Additionally, 
depression significantly contributed to fear of falling (OR=1.4; 95% CI [1.2, 1.7]; 
p=0.03) (Chandler et al., 1996).  Fear of falling was not associated with recurrent falls 
after controlling for age, depression, mobility, and fall history. Although recurrent falls 
were not related to fear of falling, fear of falling was found to be a disabling factor 
negatively affecting mobility, life space in terms of getting around the home and 
neighborhood, and significantly associated with depression, alterations in gait, and 
decreased function in activities of daily living and instrumental activities of daily living 
(Chandler et al., 1996). 
A study by Lach (2005) explored fear of falling to determine risk factors for 
developing fear of falling with community-dwelling older adults in an urban area. This 
prospective cohort study showed the prevalence of fear of falling increased from 23% to 
43% over two years (Lach, 2005). Significant risk factors for developing fear of falling 
included female gender (OR=2.39; 95% CI [1.28, 4.46]; p<0.05), having two or more 
falls in the past year (OR=3.90; 95% CI [1.14, 13.37]; p<0.05), feeling unsteady in the 
past year (OR=1.88; 95% CI [1.06, 3.37]; p<0.05), and fair or poor self-rated health 
(OR=1.72; 95% CI [1.12, 2.66]; p<0.05) (Lach, 2005). These factors have the potential to 
affect function, activity level, and quality of life and, hence, important to continue to 
evaluate in fear of falling studies. 
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Importance of Participation in Physical and Social Activities and How it Influences 
Fear of Falling, Quality of Life, and Health 
Though no direct causal effect has been found, fear of falling is known to be 
related to participation in activities of daily living. Physical activity among older adults 
has been associated with decreased incidence of falls, as well as overall health benefits 
such as prevention of osteoporosis, decreased risk of heart disease, and stroke (Resnick, 
Luisi, & Vogel, 2008). Resnick and colleagues (2008) tested the effectiveness of the 
Senior Exercise Self-Efficacy Project (SESEP) using a randomized controlled trial with a 
sample of 166 mostly minority older adults with multiple chronic conditions. The 
investigators used self-efficacy theory including self-efficacy expectations and outcome 
expectations. The project included 12 weeks of a combined physical activity and 
efficacy-enhancing intervention in senior centers in urban New York City.  Statistically 
significant results included higher outcome expectations related to exercise, specifically 
beliefs about the positive physical and mental health benefits associated with exercise 
(F=4.5; p=0.02), more time spent exercising (F=4.5; p=0.04), less time getting up from a 
chair (F=4.0; p=0.05), and fewer depressive symptoms (F=0.5.4; p=0.02) for the 
intervention group compared to the control group (Resnick, Luisi, et al., 2008). There 
were no differences in self-efficacy expectations (F=1.6; p=0.21), physical health-related 
quality of life (F=0.04; p=0.85), mental health-related quality of life (F=1.6; p=0.22), 
overall physical activity (F=0.28; p=0.63), mobility (F=0.03; p=0.05), or fear of falling 
(F=1.9; p=0.17) found between the intervention and control groups (Resnick, Luisi, et al., 
2008).  This was one of the first studies that looked at relationships between 
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demographics, exercise behavior, and outcomes including exercise, fear of falling, self-
efficacy, mobility, and health-related quality of life. 
Howland and colleagues (1998) examined factors associated with fear of falling 
and the effect of fear of falling on curtailing activities. This survey of 266 older adults 
living in public senior housing in Massachusetts found that those with fear of falling were 
significantly more likely to have: (1) fallen in the previous three months than those 
without fear of falling (p=0.001); (2) had falls that needed medical attention in the 
previous five years (p=0.00); (3) used an assistive device for walking (p=0.00); (4) 
reported dizziness (p=0.016); (5) reported vision problems (p=0.015); (6) had a lower 
perception of health (p=0.00); and (7) experienced more chronic body pain (p=0.000) 
(Howland et al., 1998).  Among those fearful of falling, those who curtailed activities had 
significantly greater fear of falling (p=0.011) from those who did not curtail activities 
regardless if slightly, somewhat, or very fearful of falling (Howland et al., 1998). 
Additionally, those fearful of falling compared to those not fearful of falling who 
curtailed activities were significantly more likely to have known someone who 
experienced a serious fall (p=0.03), to have used an assistive device for walking (p=0.03), 
and relied on friends and relatives for support regardless of the degree of support 
(p=0.24) (Howland et al., 1998).  This study supported previous findings about factors 
related to fear of falling (Arfken et al., 1994) and was the first to examine factors related 
to curtailment of activities among those with fear of falling.  
Importance of Self-Rated Health and How it Affects Falls and Fear of Falling 
Previous studies have shown that low self-rated health and health-related quality 
of life may be associated with fear of falling and that poor self-rated health may be 
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associated with falls, increased utilization of health care services and mortality (Howland 
et al., 1998; Lach, 2005).  Hence, it was important to consider self-rated health when 
examining fear of falling in a high-risk, older adult population.  Fear of falling has also 
been shown to negatively affect health-related quality of life among older adults (Chang, 
Chi, Yang, & Chou, 2010; Suzuki, Ohyama, Yamada, & Kanamori, 2002).  
Suzuki and colleagues (2002) examined relationships between fear of falling and 
functional disability during daily activities and relationships between fear of falling and 
health-related quality of life in 135 housebound older adults, 43 males and 92 females. 
Fear of falling was measured as “not fearful,” “moderately fearful,” and “very fearful.” 
Health-related quality of life was measured using the Short-Form 36 Health Survey (SF-
36) eight subscales: physical functioning, general mental health, role limitation due to 
physical problems, role limitation due to emotional problems, social functioning, bodily 
pain, general health perceptions, and vitality. Females reported being very fearful of 
falling, had more fear of falling than males, and a fall in the previous year for females 
was highly related to fear of falling (p=0.000) (Suzuki et al., 2002).  Two activities of 
daily living, walking and bathing, were highly related to fear of falling (p=0.001 and 
p=0.009 respectively). Significant findings related to the SF-36 subscales included:  
Males with moderate fear of falling scored lower on role limitations due to physical 
problems and social functioning subscales compared to males not fearful of falling 
(p<0.05) (Suzuki et al., 2002).  Females moderately or very fearful of falling scored 
lower on physical functioning, role limitations due to physical problems, and social 
functioning subscales compared to those females fearful of falling (p<0.05) (Suzuki et al., 
2002). Females moderately or very fearful of falling scored lower on general health and 
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vitality subscales compared to females not fearful of falling (p<0.05) (Suzuki et al., 
2002).  This study demonstrated that being moderately to very fearful of falling was 
associated with overall decreased quality of life, decreased activity and mobility, and 
increased risk of repeated falls in community-dwelling, homebound older adults. 
Chang and colleagues (2010) conducted a health outcomes survey with 4,056 
community-dwelling older adults in Taiwan to examine the prevalence of fear of falling 
and its affect on health-related quality of life after a fall. Fourteen percent reported one or 
more falls in the past year, almost 10% reported fall-related injuries, and 53% reported 
fear of falling. Prevalence of fear of falling was 70% among fallers; 48% among non-
fallers (Chang et al., 2010). Prevalence of fear of falling was highest among females 
(63%) and fallers with fall-related injuries (75%). Overall the survey found significantly 
higher fear of falling for females (p<0.001), older age (p<0.001), and history of falling 
injury (p<0.001) (Chang et al., 2010). Fear of falling was identified as a major factor 
related to health-related quality of life in older adults.  These findings are similar to those 
in previous studies (Arfken et al., 1994; Howland et al., 1993).  Falling history and fear 
of falling combined had a negative effect on the eight subscales of the SF-36 (p<0.001). 
Fear of falling affected both the SF-36 physical components (physical functioning, role 
limitations, bodily pain, and general health subscales) (p<0.001) and mental components 
(mental health, role limitations due to emotional problems, vitality, and social functioning 
subscales) (p<0.001), though recurrent falls only affected physical components 
(p<0.001). This large survey among urban, community-dwelling older adults was one of 
the first to address fear of falling in relation to health-related quality of life (Chang et al., 
2010).  
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Conceptual Framework 
Given the many potential influences of the environment on individuals and fear of 
falling or falls self-efficacy on participation in physical and social activities, this study 
was guided by Bronfenbrenner’s Social Ecology Model. Using this conceptual 
framework, I examined the dynamic relationships among multiple, complex components 
from the individual level to higher system levels (Bronfenbrenner, 1974, 1977; Lewin, 
1936).  The Bronfenbrenner’s Social Ecology Model is based upon Ecological Systems 
Theory. It has been used previously in human development and child psychology 
research including adolescent injury prevention research (Johnson & Jones, 2011). This 
model has also been used in an exercise intervention study in aging research (Resnick, 
D'Adamo, et al., 2008). The ecological environment is conceptualized as a “nested 
arrangement of structures, each contained within the next” (Bronfenbrenner, 1977) 
(Figure 1).  
The Social Ecology Model historically depicts four systems influencing one 
another, namely the macrosystem, exosystem, mesosystem, and microsystem, 
(Bronfenbrenner, 1994) (see Figure 1). A microsystem is a pattern of activities, social 
roles, and interpersonal relations experienced by the person in a setting containing that 
person (Bronfenbrenner, 1977, 1994). A mesosystem comprises the interrelations, 
linkages and processes among two or more settings containing the person at a particular 
point in his or her life (Bronfenbrenner, 1977, 1994). An exosystem is an extension of the 
mesosystem that comprises linkages and processes between two or more settings, at least 
one of which does not contain the person, but in which events occur that indirectly 
influence processes within the immediate setting in which the person lives 
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(Bronfenbrenner, 1977, 1994). A macrosystem refers to the overarching institutional 
patterns of the culture, including the economic, social, educational, legal, and political 
systems (Bronfenbrenner, 1977, 1994).  
Figure 1: Social Ecology Model (Bronfenbrenner, 1994) 
 
For the purposes of this study, fear of falling was conceptualized and examined 
through the dynamic relationships of the Social Ecology Model (see Figure 2). This 
ecological framework served as a guide for this study by not focusing on a single system, 
but the interactions and influences between systems as well.  To examine the potential 
relationships between fear of falling, falls self-efficacy, participant characteristics, 
physical mobility, self-rated health, the neighborhood built environment, and 
participation in physical and social activities, the model delineated potential interactions 
between systems. The microsystem included individuals who were underrepresented, 
Medicare and Medicaid eligible, urban, community-dwelling older adults, predominantly 
Macrosystem 
Exosystem 
Mesosystem 
Microsystem 
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Black, eligible for nursing home level of care and inclusive of participant characteristics 
of age, gender, race, ethnicity, education, diagnosis of anxiety, physical mobility, mental 
status, history of previous falls in the past six months, history of previous injury from 
falls in the past six months, and self-rated health, as well as the role of fear of falling or 
falls self-efficacy (based upon data analysis) as a moderator between the set of variables 
(participant characteristics, the neighborhood built environment, and self-rated health) 
and participation in physical and social activities. During the time of this study, 
specifically the second quarter of 2013 for which data are available, LIFE members were 
72% women, mostly Black (95%).  The mesosystem, while not specifically examined, 
was represented by the commonality that participants were members of the Living 
Independently For Elders (LIFE) Program, a Program of All-Inclusive Care for the 
Elderly (PACE). The study did not test the affect of the LIFE program itself including 
common activities at LIFE, the comprehensive health care provided, participation in 
exercise programs, or physical therapy. The exosystem was defined in this study as the 
neighborhood built environment, including perceived residential density, land use mix-
diversity, street connectivity, infrastructure for walking/cycling, neighborhood aesthetics, 
and traffic and crime safety. Lastly, the macrosystem included living in the community 
as well as overarching local, state, and federal services that were not specifically 
measured, but important to consider for potential future interventional research.  
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Figure 2: Social Ecology Model Applied to Fear of Falling among High-Risk, Urban, 
Community-Dwelling Older Adults:  
 
The review of the literature related to fear of falling, the neighborhood built 
environment, and physical activity informed this study.  Previous studies related to fear 
of falling have noted gaps related to the effect of fear of falling on activities (Delbaere et 
al., 2004) and the need for further study of fear of falling among more frail older adults 
and higher risk populations (Zijlstra et al., 2009; Zijlstra, van Haastregt, et al., 2011). 
Many of the studies assessed level of fear (i.e. not fearful, moderately fearful, or very 
fearful of falling), but not in relation to conducting activities.  
Macrosystem:    
Living in the 
Community; Local, 
State, Federal Services 
Exosystem: 
Neighborhood Built 
Environment 
Mesosystem: 
Participation in 
PACE/LIFE Program 
Microsystem: 
Individuals; Participant 
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rated health; Fear of 
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Mobility issues and health-related quality of life have been linked to fear of 
falling among older adults. Those with fear of falling tend to curtail activity leading to 
decreased mobility, increased fall risk and decreased quality of life (Delbaere et al., 2004; 
Lach, 2005). Self-rated health, previously included in past fear of falling research 
(Arfken et al., 1994; Suzuki et al., 2002) adds knowledge to this study as relationships 
between self-rated health with fear of falling and falls self-efficacy are unknown in the 
unique PACE population; mostly Black, nursing home eligible, and with multiple chronic 
conditions. 
Studies addressing the neighborhood built environment identified gaps linking the 
neighborhood built environment with perceived health status and physical activity 
(Dawson et al., 2007). Additional research could help explain further relationships 
between socioeconomic status, mobility, crime, traffic, and safety. This is highly 
significant for the participants in this study given their dual-eligible status. Research 
related to transportation, urban planning and public health have rarely focused on older 
adults (Michael, Green, & Farquhar, 2006). No previous work related to the 
neighborhood built environment investigated its potential relationship with fear of falling. 
It is unknown how fear of falling may affect high-risk, urban, community-
dwelling older adults. Though many consequences of fear of falling are known, little is 
known about its prevalence in minority high-risk populations, such as those in urban 
PACE programs. Research is also lacking regarding the relationship between fear of 
falling, the neighborhood built environment, and participation in activities for individuals 
deemed eligible for nursing home placement.   
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Summary 
This introduction to the science of fear of falling depicts gaps in the fear of falling 
literature regarding how fear of falling may relate to the neighborhood built environment 
and participation in physical and social activities among high-risk, urban, community-
dwelling older adults.  Researchers in the field have stressed the need for and the 
importance of further research conducted with unique populations (Hauer, Kempen, et 
al., 2010; Lach, 2005; Zijlstra, Kempen, et al., 2011; Zijlstra et al., 2009).  
This study builds the scientific knowledge on fear of falling and falls self-efficacy 
in relation to the neighborhood built environment and participation in physical and social 
activities.  This research is relevant to health promotion, as well as disease, falls, and 
injury prevention. Significant progress can be made in decreasing fall-related healthcare 
costs and expensive institutionalization if we can reduce causes of falls (NCOA, 2011), 
such as fear of falling. This research will improve the ability to target interventions to 
improve public health outcomes and foster adaptation to the neighborhood built 
environment for the PACE population.  
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 
Aims and Hypothesis 
The purpose of this study was to investigate relationships between fear of falling, 
falls self-efficacy, the neighborhood built environment, and participation in physical and 
social activities among high-risk, urban, community-dwelling older adults.  
The specific aims and hypotheses for this study were:
 
Aim 1:  Describe the relationship between fear of falling and falls self-efficacy. 
Aim 2:  Examine the set of variables (participant characteristics, the neighborhood built 
environment, and self-rated health) and their corresponding explained variance associated 
with fear of falling and falls self-efficacy, separately.  
Aim 3:  Examine the role of fear of falling or falls self-efficacy (based on the analysis in 
aim 2) as a moderator between the set of variables (participant characteristics, the 
neighborhood built environment, and self-rated health) and participation in physical and 
social activities. 
Hypothesis for Aim 3: Fear of falling or falls self-efficacy (based on the analysis in aim 
2) is a moderator between the set of variables (participant characteristics, the 
neighborhood built environment, and self-rated health) and participation in physical and 
social activities. 
Research Design and Sample 
This research was a cross-sectional, descriptive design, with a convenience 
sample of high-risk, urban, community-dwelling older adults.  Members of the LIFE 
program were invited to participate. 
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The inclusion criteria was: (1) Member of LIFE as this was the unique population being 
studied; (2) age 55 or above as 55 years of age was the minimum age requirement for 
membership in the LIFE program; (3) English-speaking as all measures were conducted 
in English only; (4) living in the community as the population of interest was all 
community-dwelling older adults; (5) able to walk 50 feet independently or with a cane 
or walker in order to complete the Timed “Up & Go” test, and (6) Mini Mental State 
Examination score of 13 or higher for greater reliability and validity of responses. 
The exclusion criteria were: (1) Less than 55 years of age; (2) non-ambulatory or 
wheelchair-bound; (3) Mini Mental State Examination score less than 13; (4) difficulties 
in communicating or speaking clearly; (5) terminally ill; or (6) nursing home resident.  
The sample size was determined by power analysis a priori based on aim 3. Aim 3 
was used for power analysis due to the testing of a moderator and interaction terms in this 
aim. A sample size of 106 achieves 80% power to detect an R-squared of 0.06 attributed 
to 1 independent variable (for example, interaction between neighborhood built 
environment and falls self-efficacy) using an F-Test with a significance level α of 0.05. 
The variable (interaction above) tested was adjusted for an additional 10 independent 
variables (assuming five main effects, including neighborhood built environment, falls 
self-efficacy, and all interactions except for neighborhood built environment interaction 
term) with an R-squared of 0.15. In other words, a sample of 106 would allow detection 
of an incremental R-squared value from 15% to 21% after the neighborhood built 
environment interaction term was inserted in the model. A post hoc power analysis was 
not completed.   
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Setting 
The setting for this study was the Living Independently For Elders (LIFE) 
Program, a nursing practice owned and operated by the University of Pennsylvania 
School of Nursing, located in West Philadelphia.  LIFE, one of 98 Programs for All-
Inclusive Care for the Elderly (PACE) nationally, is funded by the Medicare/Medicaid 
capitated system (LIFE, 2013a; PACE, 2013; Sullivan-Marx et al., 2010).  The LIFE 
Program is housed in a free standing building where comprehensive care and adult day 
services are provided including coordinated health care, social services, physical and 
occupational therapies, medications, meals, and transportation services (LIFE, 2013b; 
Sullivan-Marx et al., 2010).  The LIFE members are considered high-risk given their 
multiple chronic conditions including hypertension, congestive heart failure, chronic 
obstructive pulmonary disease, diabetes mellitus, and dementia, as well as common 
dependence in various activities of daily living and instrumental activities of daily living 
(LIFE, 2013b; Sullivan-Marx et al., 2010).  The participants of this study were nursing 
home-eligible, Medicaid and Medicare dually eligible, mostly Black (97%) older adults. 
This site was chosen for this study for several reasons: (1) its convenient location 
for both the LIFE members and the researcher; (2) the number of LIFE members (430) 
made obtaining the desired sample feasible; (3) LIFE members receive transportation to 
and from the LIFE program providing easy access to the site; (4) LIFE members attend 
the site multiple times per week depending upon their medical necessity, providing 
greater opportunities to recruit study participants. Finally, research is part of the tripartite 
mission of the LIFE program so research is well accepted by LIFE members.  LIFE 
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members included in this study with the support of the LIFE program are safely aging in 
place despite qualifying for nursing home level of care.   
This study was implemented in collaboration with the LIFE Committee on 
Research and Education.  Previously tested strategies to explain the research and garner 
support for participation were used, including meeting with the health care staff and the 
Council of Elders, the member representative group at each LIFE Program. Trust and 
rapport were built to ensure that participants were comfortable being interviewed in a 
private room before administering the tools.  Confidentiality of the participant’s answers 
was reiterated.  As a condition of conducting research at LIFE, the investigator will 
present findings to the LIFE members and LIFE staff. 
Procedures 
I hired a research assistant, a registered nurse with experience in interviewing 
older adults, to recruit and obtain consent with study participants, as well as conduct 
study interviews. The research assistant completed the required Human Research 
Curriculum for the Collaborative Institutional Training Initiative (CITI) and was 
approved by the University of Pennsylvania Institutional Review Board (IRB) as a 
member of the study staff prior to recruiting and interviewing study participants.  I also 
developed a procedural manual which I trained the research assistant with and it was used 
as a resource guide throughout the study. 
The research assistant and I conducted inter-rater reliability testing with five 
participants, including the interviews, Timed “Up & Go” Test, and medical record data 
extraction prior to the research assistant completing these on her own. The first three 
interviews had only one different response between the investigator and research 
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assistant. The last two interviews were coded identically. All other study data were 
gathered and coded identically. Though spot checks were not done throughout the study, 
the research assistant was instructed to clarify any coding questions with me as they arose 
during data collection. This occurred on two occasions and we agreed on the final coding. 
Recruitment 
Recruitment of participants from the LIFE Program began after receiving 
approval from the LIFE Program Committee on Research and Education (CORE) and the 
University of Pennsylvania IRB.  The dissertation committee chair, Dr. Pamela 
Cacchione, a member of the LIFE Committee on Research and Education, facilitated 
access to the site. LIFE members received transportation to and from the LIFE Program, 
a unique element of the LIFE Program that also provided increased availability to 
participate in the study.  We used recruitment and retention strategies developed and 
previously implemented with the LIFE members (Sullivan-Marx et al., 2011), such as 
gaining support of the trained staff including caregiver nursing assistants, primary care 
providers, and physical therapists; obtaining the help of the representative group called 
the Council of Elders at LIFE; and through word of mouth (Sullivan-Marx et al., 2011).  
We conducted a meeting with the Committee of Research and Education at LIFE, the 
Primary Care Committee, and the Council of Elders, a LIFE member representative 
group at the LIFE Program, to explain the research and garner support for participation.  
We posted an IRB-approved information sheet describing the study and introducing the 
investigator and research assistant on all floors of the LIFE building.  All recruitment 
information included contact information for the investigator.  Meetings with potential 
participants were arranged to review the consent form with the LIFE member 
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individually. The risks and benefits of participation were described.  Upon agreement, 
LIFE members reviewed and signed a consent form to participate in the study.  Written 
consent was obtained prior to any data collection. Upon completion of the study 
interview and mobility test, participants were given a $10 gift card. 
Data Collection 
After obtaining written consent, data collection occurred in a one-time encounter 
that lasted approximately 45 minutes. We completed the interview and mobility testing in 
a private research office at the LIFE program at a time convenient for the participant.  
The investigator or research assistant administered all study questions, questionnaires, 
and mobility tests onsite at the LIFE program. 
After consent was obtained, data collection included: (1) The Folstein Mini-
Mental State Exam (MMSE) assessment tool; (2) a 1-4 Likert scale rating the severity of 
fear of falling; (3) The Falls Efficacy Scale-International (FES-I); (4) The Physical 
Activity Neighborhood Environment Scale (PANES); (5) a self-rated health Likert-scale 
question from the Form 36 Health Survey (SF-36); (6) the Functional Performance 
Inventory-Short Form (FPI-SF) questionnaire; (7) The Timed “Up & Go” Test as a 
measure of mobility (8) individual questions of the participant including history of 
previous falls and injury from a fall within the six months prior to the interview date, and 
last year of school completed; and (9) LIFE medical record review for participant 
characteristics including age, gender, race, ethnicity, last year of school completed, 
diagnosis of anxiety, as well as history of previous falls and injury from a fall within the 
six months prior to the interview date (see Appendix A). 
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Study Variables and Measures 
We considered variables for this study based on previous fear of falling studies 
and those necessary to address the research aims. The study’s independent variables 
included participant characteristics: age, gender, race, ethnicity, education, diagnosis of 
anxiety, history of previous falls in the past six months, and history of injury from falls in 
the past six months, mental status, physical mobility, as well as self-rated health and the 
neighborhood built environment. Most of these variables have been included in fear of 
falling studies to date, though not all in each study (Arfken et al., 1994; Chandler et al., 
1996; Kempen et al., 2008; Lach, 2005; Resnick, 1999; Zijlstra, van Haastregt, et al., 
2011). Explanatory variables for Aim 1 and dependent variables for Aim 2 included fear 
of falling and falls self-efficacy. The dependent variable in Aim 3 was participation in 
physical and social activities. Table 1 lists all of the independent variables, dependent 
variables, as well as definitions, variable type, and method of data collection. Appendix 
A includes: the interview, medical record review questions, and study measures.  The 
investigator obtained permission for use of all measures and questions in the study from 
the author or copyright holder.  Copyright holder Psychological Assessment Resources 
(PAR), Inc., released permission for use of the MMSE in this study after remittance of 
the required permission form and fee. The MMSE is not permitted to be reproduced and, 
hence, not included in Appendix A. 
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Table 1 
Study Variables 
Independent 
Variables: 
Participant 
Characteristics 
Social 
Ecology 
Model Level 
Variable Definition Variable Type 
Measures/Method 
of Data Collection 
Age Microsystem 
Age in years from 
last birthday date 
Continuous variable 
 
LIFE medical record 
review and LIFE 
member report 
 
Gender Microsystem Male or Female 
Dichotomous 
variable 
LIFE medical record 
review and LIFE 
member report 
Race Microsystem 
 
Black 
White 
Asian 
American 
Indian/Alaska Native 
Native Hawaiian or 
Other Pacific Islander 
Other 
 
Categorical variable 
LIFE medical record 
review and LIFE 
member report 
Ethnicity Microsystem 
Hispanic or Non-
Hispanic 
Categorical variable 
LIFE medical record 
review and LIFE 
member report 
Education Microsystem 
Last year of school 
completed 
Continuous variable 
 
LIFE medical record 
review and LIFE 
member report 
 
Diagnosis of 
anxiety 
Microsystem 
Current ICD-9 code 
for diagnosis of 
anxiety 
Dichotomous 
variable 
LIFE medical record 
review and LIFE 
member report 
History of 
previous falls 
Microsystem 
 
A fall in the past 6 
months dating back 6 
months from date of 
interview 
Continuous variable 
LIFE medical record 
review and LIFE 
member self-report 
History of 
previous injury 
Microsystem 
 
An injury from a fall 
in the past 6 months 
dating back 6 months 
from date of 
interview 
Continuous variable 
LIFE medical record 
review and LIFE 
member self-report 
Table continues  
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Other 
Independent 
Variables 
 Variable Definition Variable Type 
Measures/Method of 
Data Collection 
Neighborhood 
built 
environment 
Exosystem 
Perceived land use 
patterns, 
transportation 
systems, and design 
features that provide 
opportunities for 
transportation and 
physical activity 
Dichotomous 
variable  (item 1) 
 
Continuous 
variable (item 11) 
 
1-4 Likert scale 
(items 2-17 except 
11) 
 
Physical Activity 
Neighborhood 
Environment Scale 
(PANES): Mostly 1-4 
Likert scale measuring 
neighborhood built 
environment attributes.  
Items include: land use 
mix, residential density, 
pedestrian 
infrastructure, aesthetic 
qualities, and safety 
from traffic and crime, 
access to recreation 
facilities and street 
connectivity  
 
Mental status Microsystem Level of cognition 
Continuous 
variable 
Folstein Mini-Mental 
State Exam (MMSE): 
Well-known, widely-
used and frequently 
cited tool for 
assessment of cognition 
in older adults 
Physical 
mobility 
Microsystem 
Objective measure of 
basic physical 
mobility skills 
Continuous 
variable 
 
The Timed “Up & Go” 
Test. The score is the 
time taken in seconds to 
stand up from a 
standard arm chair, 
walk 3 meters, turn, 
walk back to the chair, 
and sit down again 
wearing usual footwear. 
 
Self-rated 
health 
Microsystem 
Subjective measure 
of health status 
1-5 Likert scale 
1-5 Likert scale 
measuring health status 
with participant rating 
own health as excellent, 
very good, good, fair, 
poor 
Table continues  
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Explanatory 
Variables 
(Aim 1); 
Dependent 
Variables  
(Aim 2) 
 Variable Definition Variable Type 
Measures/Method of 
Data Collection 
Fear of falling Microsystem 
The level of concern 
about falling 
1-4 Likert scale 
Fear of falling rating 
scale measured on 1-4 
Likert scale 
     
Falls self-
efficacy 
Microsystem 
The degree of 
confidence a person 
has in performing 
common activities of 
daily living without 
falling 
1-4 Likert scale 
Falls Efficacy Scale-
International (FES-I): 1-
4 Likert scale 
measuring the level of 
concern about falling 
during 16 physical and 
social functional 
activities, such as 
bathing, getting dressed, 
or walking in the 
neighborhood or 
attending a social event 
in the community, or 
going to a family 
gathering or visiting a 
friend 
Dependent 
Variable 
(Aim 3) 
 Variable Definition Variable Type 
Measures/Method of 
Data Collection 
Participation in 
physical and 
social activities 
 
Microsystem 
The extent to which 
individuals perform 
specific day-to-day 
tasks or activities to 
meet basic needs, 
fulfill usual roles, or 
maintain their health 
and well-being.  
1-3 Likert scale 
Functional Performance 
Inventory-Short Form 
(FPI-SF): 1-3 Likert 
scale measuring 
participation in physical 
and social functional 
activities comprising 
body care (5 items), 
household maintenance 
(8), physical exercise 
(5), recreation (5), 
spiritual activities (4), 
and social activities (5) 
 
Participant Characteristics 
The following participant characteristics were obtained from LIFE medical record 
review and LIFE member self-report: age, gender, race, ethnicity, education, diagnosis of 
anxiety as well as history of fall and injury from a fall in the past six months.  Age was 
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measured in years based on the date of the interview.  Gender was measured as male or 
female as listed in the LIFE medical record. Race was measured as Black, White, Asian 
American, Caribbean, Indian/Alaska Native, Native Hawaiian or Pacific Islander, and 
other.  Ethnicity was measured as Hispanic or Non-Hispanic as listed in the LIFE medical 
record. Education level was recorded as the last year of school completed as listed in the 
LIFE medical record. Diagnosis of anxiety was coded as yes or no based on the presence 
or absence of an ICD-9 code of anxiety in the LIFE medical record. 2012 ICD-9 Codes 
300.00 Anxiety state, unspecified; 300.01, panic disorder without agoraphobia; 300.02 
generalized anxiety disorder; and 300.09 other anxiety states, were included. History of 
previous falls or injury was coded as the number of falls or injuries related to falls in the 
past six months going back six months from the date of the interview with the participant. 
This timeframe was chosen due to the availability of the LIFE falls and injury database 
that was fully operational, thereby increasing the accuracy of the falls and injury data.  
Mental Status 
The Folstein Mini-Mental State Exam (MMSE) was used to assess mental status 
in study participants for analysis and potential exclusion (Folstein, Folstein, & McHugh, 
1975).  The MMSE is a well-known, widely-used and frequently cited tool for screening 
and assessment of cognition in older adults.  The tool measures orientation, registration, 
attention and calculation, recall, language, and construct ability.  The score ranges from a 
minimum of 0 to a maximum of 30.  The MMSE takes up to ten minutes to administer 
(Folstein et al., 1975).  In the original research, the MMSE demonstrated single examiner 
test-retest reliability Pearson coefficient of 0.887 and multiple examiner test-retest 
reliability Pearson coefficient of 0.827 (Folstein et al., 1975).  The MMSE has since been 
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validated and used extensively in research and clinical practice in various settings. In this 
study, those participants scoring less than 13 out of 30 were excluded due to concern 
about reliability of interview responses. The MMSE was performed after informed 
consent was obtained but before any questions were asked or information obtained from 
the medical record. If participants scored less than 13, the inclusion in the study ended at 
that time. 
Self-Rated Health 
Self-rated health, a single item from the Form 36 Health Survey (SF-36), was 
used to measure health status.  The self-rated health item is a commonly-used measure 
for general health status in national surveys, in public health, and epidemiological 
research due to strong associations with other subjective and objective measures of well-
being, health outcomes and mortality, as well as demonstrated construct validity (Hagan 
Hennessy, Moriarty, Zack, Scherr, & Brackbill, 1994; Idler & Angel, 1990; Sargent-Cox, 
Anstey, & Luszcz, 2010).  Self-rated health has been associated with physical and mental 
health status (Hagan Hennessy et al., 1994) as well as fear of falling (Friedman et al., 
2002; Yeung, Chou, & Wong, 2006) and as a predictor of mortality (Idler & Benyamini, 
1997; Idler & Kasl, 1995; Schoenfeld, Malmrose, Blazer, Gold, & Seeman, 1994). The 
self-rated health question has been found to be a strong indicator of overall health status 
and associated with changes in function (Idler & Kasl, 1995; Sulander, Pohjolainen, & 
Karvinen, 2012).  To decrease participant burden on the participants in this study, the 
single self-rated health question was utilized.  The single self-rated health question is a 1-
5 Likert scale question asking participants to rate their general health as excellent (1), 
very good, (2) good, (3) fair, (4) or poor (5) (see Appendix A).   
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Neighborhood Built Environment 
The Physical Activity Neighborhood Environment Scale (PANES) is a short tool 
used to measure the neighborhood built environment attributes via self-report (Brownson 
et al., 2009; Sallis et al., 2010).  The PANES is a 17-item scale developed by experts 
from the International Physical Activity and the Environment Network for the 
International Prevalence Study of Physical Activity.  The PANES was developed as an 
alternative to the lengthier 68-item Neighborhood Environment Walkability Scale 
(NEWS) (Saelens, Sallis, Black, & Chen, 2003) and 54-item Neighborhood Environment 
Walkability Scale–Abbreviated (NEWS-A) (Cerin, Saelens, Sallis, & Frank, 2006).  The 
PANES has reported test-retest intraclass coefficients (ICCs) ranging from 0.52-0.88.  
Spearman correlations for the PANES single item vs. NEWS-A subscale comparisons 
range from 0.27-0.81 (all significant with p<0.01) (Sallis et al., 2010).  When longer 
surveys are not feasible, the PANES items are used to assess neighborhood built 
environment factors for research and public health surveillance purposes (Sallis et al., 
2010).  Hence, the PANES was chosen as a good choice to decrease burden on study 
participants.   
The PANES contains one dichotomous variable (type of housing), one continuous 
variable (number of cars in the household), and 15 other Likert variables that are 
statements related to walking and cycling in the neighborhood. These items are rated by 
the participant on a 1-4 Likert scale (1=strongly disagree; 2=somewhat disagree; 
3=somewhat agree; 4=strongly agree). Four variables within the PANES scale, two 
traffic and two crime related variables, required reverse coding (4=strongly disagree; 
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3=somewhat disagree; 2=somewhat agree; 1=strongly agree). Appendix B lists all 17 
PANES variables with reverse coding noted for the four applicable PANES variables. 
Physical Mobility 
Relevant to this study was the assessment of physical mobility for participants 
since those with fear of falling may curtail their activities, thus reducing their overall 
mobility and walking capability (Brouwer et al., 2004; Cumming et al., 2000; Delbaere et 
al., 2004).  Physical mobility was measured by the Timed “Up & Go” Test (see Appendix 
A), a commonly-used timed version of the original “Get-Up and Go” Test.  The Timed 
“Up & Go” (TUG) test, is a short, reliable and valid test for quantifying functional 
mobility (Podsiadlo & Richardson, 1991).  An individual may be observed during 
mobility testing, providing a more accurate assessment compared to more subjective self-
report functional assessment tools that are potentially less reliable (Podsiadlo & 
Richardson, 1991).  As a descriptive tool, it provides valuable information about balance, 
gait speed, and functional ability (Podsiadlo & Richardson, 1991). The TUG has been 
used to measure mobility in a study that examined the effects of guided relaxation and 
imagery on improvement of falls self-efficacy in older adults with a history of fear of 
falling (Kim, Newton, Sachs, Glutting, & Glanz, 2012).  This direct assessment of 
mobility provides crucial descriptive functional data about the study participants.  
The TUG score was measured in two ways: (1) as a continuous measure as the 
time taken in seconds to stand up from a standard arm chair, walk 3 meters, turn, walk 
back to the chair, and sit down again wearing usual footwear; and (2) as a categorical 
measure rating the amount of seconds it takes to complete the task as follows: 
<10=Freely mobile; 10-19=Mostly independent; 20-29=Variable mobility; >29=Impaired 
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mobility.  The Timed “Up & Go” Test produces reliable and valid data on functional 
mobility (Podsiadlo & Richardson, 1991).  Further analysis has demonstrated a strong 
correlation with scores on the Berg Balance scale (r=-0.72; log-transformed r=-0.81), gait 
speed  (r=-0.55; log-transformed r=-0.61), and function based on the Barthel Index score 
(r=-0.51; log-transformed r=-0.78)  (Podsiadlo & Richardson, 1991).  Due to the brevity 
of the Timed “Up & Go” and lack of special equipment needed compared to other 
assessment measures, the Timed “Up & Go” Test was used to measure physical mobility 
in this study. 
Fear of falling and Falls Self-Efficacy Measures 
Fear of falling has been conceptualized as the level of concern about falling and 
falls self-efficacy, the degree of confidence a person has in performing common activities 
of daily living without falling.  Given these two distinct ways to consider fear of falling 
and the lack of one specific definition, multiple screening measures and measurement 
tools have been used in research.  From the 1990s on, scales have been developed as a 
measurement strategy for fear of falling in older adults (Greenberg, 2012).  Scales most 
pertinent and relevant to this study that capture both constructs, fear of falling and falls 
self-efficacy, are: (1) a four-point Likert scale rating of fear of falling (FOF scale) and (2) 
the Falls Efficacy Scale-International (FES-I), adapted from the original Falls Efficacy 
Scale (FES). 
Data from fear of falling scales have been reported as valid ways to describe fear 
of falling in community-dwelling older adults (Chandler et al., 1996; Resnick, 1999). 
They are commonly used in falling and fear of falling studies (Arfken et al., 1994; Boltz, 
2013; Lach, 2005; Suzuki et al., 2002). A variety of fear falling scales exist, such as a 
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dichotomous yes/no question, 4-point and 3-point Likert scales (Resnick, 1999; Zijlstra et 
al., 2009). For this study, the categorical scale used to measure fear of falling was a 4-
point Likert scale (1=not at all concerned; 2=somewhat concerned; 3=fairly concerned; 
4=very concerned) for the ease of having the same categories as the FES-I. The FOF 
scale ranges from a low score of 1 to a high score of 4. The FOF scale was also used as a 
continuous measure as a total FOF scale score.  
The original Falls Efficacy Scale (FES), based on Bandura’s theory of self-
efficacy, is used to measure the degree of confidence conducting ten basic activities of 
daily living without falling (Tinetti et al., 1990).  This self-efficacy scale uses a 10-point 
rating scale of confidence from 0 (no confidence) to 10 (complete confidence) in 
engaging in basic activities, such as taking a bath or shower, preparing meals, and 
walking around the house.  It does not include activities conducted outside the home and 
does not account for respondents not conducting the activities in the scale for any reason.  
The 10-point range on the original FES posed difficulty in scoring and was revised for 
the Frailty and Injuries: Cooperative Studies of Intervention Techniques (FICSIT) trials 
to a 4-point range (Buchner et al., 1993).  Additionally, the wording was changed to ask 
“how concerned”, not “how confident” respondents were in carrying out activities 
(Buchner et al., 1993). The scoring and wording of the FES was further modified in the 
development of the Falls Efficacy Scale-International (FES-I), now the most commonly 
used falls efficacy scale used in clinical practice and research (Kempen et al., 2007; 
Yardley et al., 2005).   
The FES-I was developed by members of the Prevention of Falls Network Europe 
(ProFaNE) Committee. The ProFaNE Committee coordinated research on fall prevention 
      
 
48 
 
and the psychology of falling (Kempen et al., 2007). The FES-I was created to expand on 
the initial 10-item FES to include instrumental and social activities that may be 
considered more challenging among more active, functional people, potentially causing 
more fear of falling than the basic activities presented in the initial FES.  These additional 
activities correspond to items 11-16 on the FES-I.  The ProFaNE Committee tested the 
FES-I using different samples of older adults in different countries (Kempen et al., 2007).  
Additionally, the wording of the items was updated to account for cross-cultural 
differences (Kempen et al., 2007; Yardley et al., 2005). The FES-I has demonstrated 
excellent internal validity (Cronbach’s α=0.96) and test-retest reliability (ICC=0.96) 
(Yardley et al., 2005).  The FES-I was validated with factor analysis with all variables 
loading on a single factor (Yardley et al., 2005).  The FES-I has superior psychometric 
properties in comparison to the original FES (Yardley et al., 2005). 
Falls self-efficacy is historically defined as the degree of confidence a person has 
in performing common activities of daily living without falling. Over time, however, 
though “falls efficacy” has remained in the adapted scale’s title, the FES-I measures a 
person’s level of concern about falling when carrying out 16 different physical and social 
functional activities without falling such as bathing, getting dressed, walking in the 
neighborhood or attending a social event in the community, going to a family gathering 
or visiting a friend.  The FES-I measures level of concern about falling while carrying out 
these activities, whether or not the person actually engages in the activity. The FES-I is a 
4-point Likert scale (1=not at all concerned; 2=somewhat concerned; 3=fairly concerned; 
4=very concerned) ranging from a low score of 1 to a high score of 64 (Yardley et al., 
2005).  As per the authors of the FES-I, “fear of falling” is more broadly referred to as 
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“concern about falling” to discriminate different levels of fear associated with different 
physical and social activities (Yardley et al., 2005).  Although a shorter, 7-item, validated 
version of the FES-I was developed for use in clinical practice, it does not include all the 
physical and social activities and, hence, not used for this research study (Kempen et al., 
2007). 
In this study, fear of falling was measured as: (1) the level of concern about 
falling on a 1-4 rating FOF scale and (2) falls self-efficacy using the Falls Efficacy Scale-
International (FES-I), a 1-4 Likert scale rating the level of concern about falling carrying 
out both easy and more difficult physical and
 
social activities (see Appendix A). The 
different definitions of fear of falling, diverse sample populations, varied instructions and 
measurement techniques make it challenging to discern the best way to measure fear of 
falling.  For a complete assessment of fear of falling both a fear of falling measurement 
item and the falls self-efficacy scale were used in this study.  The FES-I is an easily 
administered tool, with easily understood scoring categories that include both physical 
and social activities in and out of the home.  The FES-I was applicable to the community-
dwelling study participants despite their nursing home eligibility.  Given its demonstrated 
reliability and validity, wide use in research, and use with different cultures, the FES-I 
long form was used.  Though the FOF scale and FES-I scale both measure concern about 
falling, they capture different information about the concern. The FOF scale simply asks, 
“How concerned are you that you might fall?” while the FES-I includes questions 
regarding concern about falling in relation to basic and demanding physical and social 
activities.  
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Participation in Physical and Social Activities 
Participation in physical and social activities may be measured in different ways. 
For this study, participation in activities was measured using the Functional Performance 
Inventory-Short Form (FPI-SF).  Functional status itself was not measured. Functional 
status usually refers to whether an individual can or cannot conduct specific activities, 
with or without assistance.  Though functional status tools exist, they generally include 
either activities of daily living (ADL) or instrumental activities of daily living (IADL), 
but not both.  For this study, the FPI-SF was most appropriate as it captured the extent to 
which study participants carry out not only activities of daily living and instrumental 
activities of daily living, but also self-care activities and recreational activities that may 
be affected by fear of falling. Additionally, the literature suggests participation in 
recreation and the development of an active lifestyle is important, but the knowledge base 
remains underdeveloped (Beaton & Funk, 2008).  
The Functional Performance Inventory (FPI) has been used to measure level of 
difficulty performing physical and social functional activities (Leidy, 1999).  The FPI 
was originally used to measure functional performance in older adults with Chronic 
Obstructive Pulmonary Disease (COPD) (Kapella, Larson, Covey, & Alex, 2011; Leidy, 
1999).  Experts have used the FPI to measure functional performance in other adult 
populations. These included those with Coronary Artery Disease (CAD) and depression 
(Lespérance et al., 2007), as well as with older adult populations, such as those with 
cancer (Barsevick, Dudley, & Beck, 2006; Goodwin, 2007).  The FPI is comprised of 65 
items and 6 subscales: body care (9 items), household maintenance (21 items), physical 
exercise (7 items), recreation (11 items), spiritual activities (5 items), and social activities 
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(12 items).  Response options range from 1 (the activity can be performed easily, with no 
difficulty at all) to 4 (the activity is no longer performed for health reasons). A “not 
applicable” option is also available for individuals who chose not to perform a given 
activity for reasons other than health (Leidy, 1999).  The instrument was found to have 
internal consistency (total scale α= 0.96) and test-rest reliability (total scale ICC=0.87) 
(Leidy, 1999). Construct validity was evident by significant (p<0.001) correlations 
between the FPI total score and functional assessment tools, such as the Functional Status 
Questionnaire ADL and IADL Scales and the Physical Activities Scale for the Elderly 
(Leidy, 1994, 1999). 
The Functional Performance Inventory-Short Form (FPI-SF) is a shorter, 32-item 
tool that includes the same 6 subscales as the FPI: body care (5 items), household 
maintenance (8 items), physical exercise (5 items), recreation (5 items), spiritual 
activities (4 items), and social activities (5 items).  The FPI-SF is a 1-3 Likert scale rating 
how difficult an activity is to perform, ranging from “no difficulty,” to “some difficulty,” 
to “much difficulty” ((Leidy & Knebel, 2010).  If an activity is not performed, 
participants are asked if this is due to “health reasons” or if they “choose not to” (Leidy 
& Knebel, 2010). If an activity is not performed for either of these two reasons, zero 
points are received. The FPI-SF scale is reverse coded. Activities with “no difficulty” 
receive 3 points; activities with “some difficulty” receive 2 points; activities with “much 
difficulty” receive 1 point.  The less difficulty with activities, the higher the FPI-SF 
score. The higher the FPI-SF score, the less difficulty a person has performing activities. 
The FPI-SF was developed using systematic item reduction with testing 
performed on the original validation data to assure comparability with the longer form. 
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The FPI-SF was pilot tested with a small sample to assure content validity (Leidy & 
Knebel, 2010).  The FPI-SF was found to have internal consistency with a total score 
Cronbach’s α=0.93 as well as the six subscales with Cronbach’s α as follows: 0.76 
(physical exercise), 0.81 (recreation and social activities), 0.82 (body care and spiritual 
activities), 0.89 (household maintenance).  
The FPI-SF demonstrated good test-retest reliability with a total score r=0.88 and 
total score ICC 0.88. The FPI-SF subscales also demonstrated good test-retest reliability 
for the six subscales as follows: r=0.69 and ICC=0.68 (physical exercise); r=75 and 
ICC=0.75 (spiritual activities), r=0.76 and ICC=0.76 (social activities), r=0.77 and 
ICC=0.76 (body care), r=0.81 and ICC=0.80 (recreation), and lastly r=0.86 and ICC=0.85 
(household maintenance) (Leidy & Knebel, 2010).  Construct validity was demonstrated 
by significant (p<0.001) correlations between the FPI-SF and three measures of daily 
activity namely, the Functional Status Questionnaire ADL and IADL Scales, Duke 
Activities Status Index, and Katz Adjustment Scale for Relatives Scales for the Socially 
Expected (Leidy & Knebel, 2010).  Correlations between the FPI and FPI-SF total scores 
were high at 0.98, as well as subscale correlations for the six subscales: body care 0.97; 
household maintenance 0.93; physical exercise 0.97; recreation 0.93; spiritual activities 
0.98; and social activities 0.95.  Due to the FPI-SF’s brevity and strong psychometric 
properties in comparison to the original FPI, the FPI-SF was used to measure 
participation in physical and social activities in this study. 
The study interview questions and mobility test were completed in the same order 
for each study participant. 
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Data Management 
The investigator and research assistant collected and managed the data. All 
consent and data forms were stored in a University of Pennsylvania School of Nursing 
LIFE research office in a locked cabinet with a locked door to the office. Informed 
consent forms were stored separately from the data files in a separate locked cabinet.  
Unique identification numbers were assigned to each participant. A master list with the 
unique identification numbers was kept and stored separately from the data files in a 
different locked cabinet. Only the investigator and research assistant had access to the 
master list and locked cabinets. 
All data were entered into Qualtrics, a secure, web-based database, and cleaned 
every two weeks. Any missing data were retrieved from the participant or medical record 
within a two week timeframe. The data were stored on a secure password and firewall 
protected server maintained by the University of Pennsylvania School of Nursing.  Two 
items from the MMSE could not be entered directly into the Qualtrics database, namely 
writing a sentence and copying intersecting pentagons. Therefore, backup pdf files were 
created, de-identified, labeled with the participant’s unique identifier, and stored on an 
encrypted drive.  Only the investigator, research assistant, dissertation committee, and 
statistician had access to the data and only the investigator and research assistant had 
access to the keys to the cabinets and office door. There was no resource sharing for this 
study. 
Data Analysis Plan 
Data were exported from Qualtrics to SAS 9.3 (SAS Institute Inc., 2011) for 
analysis. Both descriptive and formal statistics were used for this quantitative study.  
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For Specific Aim 1, to describe the relationship between fear of falling and falls 
self-efficacy, descriptive statistics were used. For continuous measures, these included 
means, medians and standard deviations. For categorical measures, these included counts 
and percentages.  Falls self-efficacy was evaluated as a continuous measure, the total 
FES-I score.  Fear of falling was evaluated two ways: as a continuous measure and as a 
categorical measure as a 4-point Likert-type FOF scale.  To describe the relationship 
between fear of falling based on the FOF scale and falls self-efficacy based on the FES-I, 
the data were analyzed two ways: Pearson and Spearman coefficients treating the FOF 
scale as continuous, as well as one-way ANOVA and Kruskal-Wallis treating the FOF 
scale as categorical. The non-parametric Spearman coefficient and Kruskal-Wallis test 
were both used so as not to assume a normal distribution. 
For Specific Aim 2, to examine the set of variables (participant characteristics, the 
neighborhood built environment, and self-rated health) and their corresponding explained 
variance associated with fear of falling and falls self-efficacy, separately, formal statistics 
were used. These included general linear modeling of fear of falling along with general 
linear modeling of the FES-I regressed on the categorical variables (race, ethnicity, 
education), continuous variables (age, history of previous falls and injury, physical 
mobility, mental status), dichotomous variables (gender, diagnosis of anxiety), and Likert 
scale measures (self-rated health and 17 neighborhood built environment variables from 
the PANES scale) (see Table 1 for list of variables and measures). Initially, all study 
variables were analyzed individually at the bivariate level with the dependent outcome 
FES-I, then repeated for the dependent outcome FOF scale. The variables included were: 
age, gender, race, ethnicity, anxiety, total MMSE score, medical record report of an 
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injury from a fall in the past six months, medical record report of a fall in the past six 
months, participant report of an injury from a fall in the past six months, participant 
report of a fall in the past six months, record report of last year of school completed, 
participant report of last year of school completed, the Timed Up & Go test (TUG) a 
categorical variable, TUG as a continuous variable (the number of seconds to complete 
the TUG), type of assistive device used if any, and self-rated health. In addition, all 17 
environment variables were included from the PANES scale both as dichotomized and 
non-dichotomized variables as recommended by the author of the PANES tool (email 
communication, Dr. J. Sallis, June 21, 2013).  
All variables found to be significant at the 0.20 level were then considered for 
backward elimination for the final model. The final multiple variable model included 
only those variables significant at the 0.10 level of significance in the simple general 
linear model setting.  Additionally, fear of falling was examined as a dichotomous 
measure in a logistic regression and as an ordinal variable in a multinomial regression. 
To further describe the relationship between the FES-I and the final model, as 
well as the FOF scale and the final model, I ran a general linear model procedure in SAS 
to generate ANOVA tables. Results are reported in chapter 4. 
For Specific Aim 3, to examine the role of fear of falling or falls self-efficacy 
(based on the analysis in aim 2) as a moderator between the set of variables (participant 
characteristics, the neighborhood built environment, and self-rated health) and 
participation in physical and social activities, descriptive statistics were used for 
continuous measures. These included the mean, median and standard deviation based on 
the total score of the FPI-SF.  To describe the relationship between the FES-I and the 
      
 
56 
 
FPI-SF, the Pearson and Spearman correlation coefficients and a simple linear regression 
model were used.  The Shapiro-Wilk and Kolmogorov-Smirnov tests were used to test 
the assumption of the normal distribution for dependent variable FPI-SF.   
The effect of a moderating variable is statistically an interaction between an 
independent variable and an outcome (Kenny, 1986).  To test falls self-efficacy (based on 
the findings in aim 2 that the FES-I as the dependent variable had more significant 
predictors in the final model compared to the FOF scale) as a moderator for participation 
in physical and social activities, a multiple regression model was used with FPI-SF as the 
dependent variable and the FES-I as the interaction variable with all continuous variables 
entered individually in the model. The final multiple-variable regression model included 
only those variables significant at the 0.10 level of significance in the simple general 
linear model setting.  
Assumptions   
An assumption of this study was that the participants experienced fear of falling 
and that fear of falling functioned as a moderator between the set of variables (participant 
characteristics, the neighborhood built environment, and self-rated health) and 
participation in physical and social activities.  
Results per study aim are presented in chapter 4.  
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CHAPTER 4: RESULTS 
This chapter presents the findings from this quantitative research study beginning 
with a description of the study sample and then results for each of the aims in the study. 
Sample Description 
We enrolled 107 participants from the Living Independently For Elders (LIFE) 
Program, an academic-owned nursing practice at the University of Pennsylvania School 
of Nursing, located in West Philadelphia. Participants were a unique group of older 
adults, all Medicaid and Medicare eligible, urban, community-dwelling older adults, 
eligible for nursing home level of care and members of the LIFE Program at the time of 
the study.  The Folstein Mini-Mental State Exam (MMSE) was used to assess mental 
status for potential exclusion. Five LIFE members were excluded from the study for 
MMSE scores less than 13. The mean score on the MMSE for the 107 study participants 
was 24.85 (SD=3.87) and ranged from 13 to 30. 
The mean age of the study participants was 77 years (SD=8.79) with ages ranging 
from 59 to 94 years. The majority of the study participants were female (76.64%, n=82) 
and Black (94.39%, n=101) and all were non-Hispanic (100%; n=107).  Most of the study 
participants did not have a diagnosis of anxiety in the medical record (83.18%, n=89). 
The majority of the study participants rated their own health as good (37.38%, n=40) or 
fair (40.19%, n=43). The demographic, anxiety and self-rated health data are summarized 
in Table 2.  The mean years of education was 10.9 years (SD=2.44), ranging from 0 to 19 
years per participant report.  
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Table 2  
Participant characteristics (N=107): Demographics, anxiety diagnosis, and self-rated 
health variables 
Categorical 
Variables 
Categories n % 
Gender Male 25 23.36 
 Female 82 76.64 
Race Black 101 94.39 
 White 6 5.61 
Ethnicity Non-Hispanic 107 100 
Anxiety diagnosis No 89 83.18 
 Yes 18 16.82 
Self-rated health  1=Excellent 1 0.93 
 2=Very Good 12 11.21 
 3=Good 40 37.38 
 4=Fair 43 40.19 
 5=Poor 11 10.28 
 
Fall-related data, reported in Appendix C, includes the number, percent, mean, 
standard deviation, and range of falls and injuries from falls in the past six months dating 
back six months from the date of the study per medical record and participant report. The 
majority of the study participants had no injury from a fall in the past six months 
(87.85%, n=94) and a few had one injury from a fall in the past six months (11.21%, 
n=12).  According to the medical record report, the majority of the study participants had 
no falls in the past six months (68.22%, n=73) or fell once in the past six months 
(20.56%, n=22).   
Most of the study participants reported no injury from a fall in the past six months 
(81.31%, n=87) and some reported one injury from a fall in the past six months (12.15%, 
n=13). Most reported no falls in the past six months (57.01%, n=61), one fall in the past 
six months (21.50%, n=23), or two falls in the past six months (7.48%, n=8). 
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Data from the Timed “Up & Go” Test (TUG) demonstrated a mean of 26.94 
seconds (SD=13.81) and ranged from 6.66 to 78.14. Only 3 people (2.80%) completed 
the TUG in less than 10 seconds and are considered freely mobile; 40 people (37.38%) 
completed the TUG in 10-19 seconds and are considered mostly independent; 23 people 
(21.50%) completed the TUG in 20-29 seconds and are considered to have variable 
mobility; and 41 people (38.32%) completed the TUG in greater than or equal to 30 
seconds and are considered to have impaired mobility.  Most of the participants used an 
assistive device for walking; 32 people (29.91%) used a cane and 47 people (43.93%) a 
walker.  These results are summarized in Table 3 and demonstrate that the majority of the 
study participants had impaired mobility and used an assistive device to walk. Impaired 
mobility is a risk factor for falling and fear of falling hence, important to understand in 
this population. 
Table 3  
Participant characteristics (N=107): Mobility variables 
Mobility Categorical 
Variables 
Categories n % 
Timed Up & Go (TUG) 
Test 
1=Freely mobile (<10 seconds) 3 2.80 
 2=Mostly independent (10-19 
seconds) 
40 37.38 
 3=Variable mobility (20-29 seconds) 23 21.50 
 4=Impaired mobility (>30 seconds) 41 38.32 
Use of Assistive Device 0=None 28 26.17 
 1=Cane 32 29.91 
 2=Walker 47 43.93 
 
Summary statistics computed to further describe falls self-efficacy, fear of falling, 
and mobility in this unique minority population, mostly Black (94%; n=101) and all 
      
 
60 
 
others White (6%; n=6), showed that Blacks had greater concerns about falling measured 
by the FES-I and FOF scale, as well as more difficulty with mobility measured by the 
TUG. The mean FES-I score for Blacks was 38.51 (SD=14.85) ranging from 16 to 64, 
higher than the mean FES-I score for Whites at 29.67 (SD=10.56) ranging from 19 to 46. 
The mean FOF scale score for Blacks was 2.32 (SD=1.19), higher than the mean FOF 
scale score for Whites at 2.00 (SD=1.10) both ranging from 1 to 4. The mean time for 
Blacks to complete the TUG, 27.52 seconds (SD=13.94) ranging from 6.66 to 78.14 
seconds, was higher than the mean time for Whites at 17.18 seconds (SD=5.95) ranging 
from 11.65 to 28.03 seconds.  Although these findings were not significant at the 0.05 
level this may be due to the study’s unique homogeneous sample. Race was significant 
considering other variables in the model in aim 2 with FES-I as the dependent variable 
and aim 3 in varying degrees and therefore, important to mention. 
Aim 1: Describe the relationship between fear of falling and falls self-efficacy 
The mean fear of falling (FOF) scale score was 2.30 (SD=1.18), ranging from 1-4. 
The mean FES-I score was 38.02 (SD=14.75), ranging from 16-64.  Table 4 reports on 
descriptive statistics computed for the FOF scale categories. The majority of the study 
participants had some level of concern about falling based on the FOF scale (66.35%; 
n=71).  
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Table 4  
Participant characteristics (N=107): Fear of falling categorical scale 
Categorical Variable 
(How concerned are you that you might 
fall?) 
Categories n % 
Fear of Falling Scale 1=Not at all concerned 36 33.64 
 2=Somewhat 
concerned 
30 28.04 
 3=Fairly concerned 14 13.08 
 4=Very concerned 27 25.23 
 
The FOF scale demonstrated a strong correlation with the FES-I. Pearson and 
Spearman correlation coefficients were 0.62 (p<0.0001).  Based on the one-way 
ANOVA, as the levels of the categorical variables in the fear of falling scale went up, so 
did the means (with standard deviations in parentheses) on the continuous FES-I. Both 
the one-way ANOVA and Kruskal-Wallis analysis results were highly significant (F-
value=22.25, R-squared=0.39, p<0.0001). Specifically, the mean FES-I was 27.39 
(SD=12.44) for those who were not concerned about falling; 37.03 (SD=9.69) for those 
somewhat concerned about falling; 41.86 (SD=10.52) for those fairly concerned about 
falling; and 51.30 (SD=13.02) for those very concerned about falling. Table 5 includes 
the summary statistics for the four FOF scale categories compared with the FES-I. Figure 
3 depicts the strong, positive association between the fear of falling scale and the score on 
the FES-I.  Table 6 summarizes that 39% of the variability of the FES-I score may be 
explained by the model or FOF scale.  
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Table 5 
Summary statistics: The four categories of groups on the FOF scale compared with the 
FES-I continuous scale score 
Dependent Variable: FES-I Score 
Fear of Falling Scale 
(How concerned are you that you might fall?) 
Mean Standard 
Deviation 
1=Not at all concerned 27.39 12.44 
2=Somewhat concerned 37.03 9.69 
3=Fairly concerned 41.86 10.52 
4=Very concerned 51.30 13.02 
 
Figure 3 
Positive Association between the FES-I Score and the FOF Scale 
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Table 6 
Analysis of Variance: Variability of the FES-I Total Score Explained by the model or 
FOF Scale 
Dependent Variable: FES-I Score 
Source DF Sum of 
Squares 
Mean 
Square 
F Value P  Value 
Model 3 9063.10 3021.03 22.25 <0.0001 
Error 103 13984.87 135.78   
Corrected 
Total 
106 23047.96    
R-squared: 0.39 
Coefficient of variation: 30.65 
Root mean square error (MSE): 11.65 
Mean FES-Total: 38.02 
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Aim 2: Examine the set of variables (participant characteristics, the neighborhood 
built environment, and self-rated health) and their corresponding explained 
variance associated with fear of falling and falls self-efficacy, separately 
Results for Dependent Variable: Falls Self-Efficacy 
All study variables were analyzed individually at the bivariate level with the 
dependent outcome FES-I and all variables significant at the 0.20 level were considered 
for backward elimination as described in the analysis plan in chapter 3.  Whenever the 
PANES dichotomized and non-dichotomized variables were both significant at the 0.20 
level, the dichotomized PANES variable was chosen in consideration for the final model. 
This was done by the recommendation of the author of the PANES tool (email 
communication, Dr. J. Sallis, June 21, 2013).  Both dichotomized and non-dichotomized 
PANES were not included together to prevent collinearity. This was applicable for the 
following PANES variables: the crime rate in my neighborhood makes it unsafe to go on 
walks at night (PANESCRIME); there is so much traffic on the streets that it makes it 
difficult or unpleasant to walk in my neighborhood (PANESTRFFC); the sidewalks in 
my neighborhood are well maintained (paved, with few cracks) and not obstructed 
(PANESPAVED); there is so much traffic on the streets that it makes it difficult or 
unpleasant to ride a bicycle in my neighborhood (PANESTRFDF); and the crime rate in 
my neighborhood makes it unsafe to go on walks during the day (PANESUNSAF). For 
these variables, their binary variable counterparts were considered for the final model.  
The continuous and categorical TUG variables, both significant at the 0.20 level, 
were not included in the model together to prevent collinearity as they were highly 
correlated (r=0.84). The analysis was completed choosing the TUG as a continuous 
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measure for greater specificity as a measure of mobility and greater significance (at the 
0.05 level as opposed to the 0.10 level) when tested in the model. 
Additionally, the use of an assistive device and the seconds to complete the TUG 
were highly correlated (r=0.58); hence, only the continuous TUG variable was chosen for 
consideration in the final model to prevent collinearity. Furthermore, after initial analysis, 
the participant report of a fall in the past six months was noted to be correlated with the 
participant report of an injury from a fall in the past six months (r=0.56) and the medical 
record report of a fall (r=0.50). Hence, the regression analysis procedure was completed 
with the participant report of a fall in the past six months removed from the initial model. 
Therefore, the initial model with 21 variables significant at the 0.20 level was: 
FES-I = age, gender, race, anxiety, medical record report of an injury from a fall in the 
past six months, medical record report of a fall in the past six months, participant report 
of an injury from a fall in the past six months, seconds to complete the TUG, self-rated 
health, and the 12 PANES variables listed in Table 7. 
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Table 7 
Aim 2: PANES variables in the initial FES-I model 
PANES variables in the initial FES-I model 
Main type of housing in neighborhood (PANESHOUSE) 
There are sidewalks on most of the streets in the neighborhood (PANESSDWLK_B) 
Neighborhood has several free or low cost recreation facilities, such as parks, walking 
trails, hike paths, recreation centers, playgrounds, public swimming pools, etc. 
(PANESRECR) 
Crime rate in the neighborhood makes it unsafe to go on walks at night 
(PANESCRIME_B) 
So much traffic on the streets that it makes it difficult or unpleasant to walk in the 
neighborhood (PANESTRFFC_B) 
Many interesting things to look at while walking in the neighborhood 
(PANESLOOK_B) 
Many 4-way intersections in my neighborhood (PANESINTRS) 
Sidewalks in the neighborhood are well maintained (paved, with few cracks) and not 
obstructed (PANESPAVED_B) 
Places for bicycling (such as bike paths) in and around the neighborhood are well 
maintained and not obstructed (PANESPLCYC_B) 
So much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in 
the neighborhood (PANESTRFDF_B) 
Crime rate in the neighborhood makes it unsafe to go on walks during the day 
(PANESUNSAF_B) 
Many places to go within easy walking distance of home (PANESPLACE) 
B denotes a binary variable 
Backward elimination was conducted until the variables remained significant at 
the 0.10 level or less. The 0.10 level was chosen in consultation with a statistician and 
based on consideration of the potential small sample size given the number of total 
variables included in the study.  The backward elimination resulted in 11 regressions run.  
Table 8 lists the variables that were dropped out of consideration in the model, one at a 
time during subsequent backward elimination models due to having the highest p-value in 
the model. 
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 Table 8 
Aim 2: Variables dropped out of consideration in the FES-I model, one at a time during 
subsequent backward elimination models due to having the highest p-value in the model 
Variables sequentially dropped out of the model p-value 
Self-rated health 0.97 
Places for bicycling (such as bike paths) in and around the 
neighborhood are well maintained and not obstructed 
(PANESPLCYC_B) 
0.88 
Sidewalks in the neighborhood are well maintained (paved, with few 
cracks) and not obstructed (PANESPAVED_B) 
0.88 
Main type of housing in neighborhood (PANESHOUSE) 0.85 
So much traffic on the streets that it makes it difficult or unpleasant to 
walk in the neighborhood (PANESTRFFC_B) 
0.86 
Many interesting things to look at while walking in neighborhood 
(PANESLOOK_B) 
0.63 
Neighborhood has several free or low cost recreation facilities, such as 
parks, walking trails, hike paths, recreation centers, playgrounds, public 
swimming pools, etc. (PANESRECR) 
0.57 
Participant report of an injury from a fall in past six months 0.58 
Many 4-way intersections in my neighborhood (PANESINTRS) 0.41 
Many places to go within easy walking distance of home 
(PANESPLACE) 
0.35 
Crime rate in the neighborhood makes it unsafe to go on walks during 
the day (PANESUNSAF_B) 
0.16 
B denotes a binary variable 
The final model with dependent variable FES-I includes 10 demographic and 
neighborhood built environment variables that remained significant at the 0.10 and 0.05 
levels, noted in Table 9 with their p-values. 
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Table 9 
Aim 2: Variables in Final Model with FES-I as Dependent Variable 
Variables in final FES-I model F-statistic p-value 
Age 6.74 0.011 
Gender 9.68 0.003 
Race 9.65 0.003 
Diagnosis of Anxiety 9.44 0.003 
Medical record report of an injury from a fall in the past six 
months 
12.60 0.001 
Medical record report of a fall in the past six months 8.72 0.004 
Seconds to complete the TUG 9.32 0.003 
Sidewalks on most of the streets in the neighborhood 
(PANESSDWLK_B) 
8.47 0.005 
Crime rate in the neighborhood makes it unsafe to go on 
walks at night (PANESCRIME_B) 
6.09 0.015 
So much traffic on the streets that it makes it difficult or 
unpleasant to ride a bicycle in the neighborhood 
(PANESTRFDF_B) 
7.67 0.007 
B denotes a binary variable 
Table 10 summarizes the participant characteristics of the neighborhood built 
environment PANES items that were significant in the final model with FES-I as 
dependent variable. Most participants agreed that there were sidewalks on most of the 
streets in the neighborhood (95.33%; n=102).  Approximately one-third of the 
participants agreed that the crime rate in the neighborhood makes it unsafe to go on walks 
at night (31.78%; n=34).  Almost  half of the participants agreed that there was so much 
traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood (48.60%; n=52). The study did not ask if the participants rode a bicycle in 
the neighborhood. Due to the sample population immobility and eligibility for nursing 
home level of care, this is more likely an issue with traffic in the neighborhood and not 
the bicycling. 
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Table 10 
Participant characteristics of neighborhood built environment PANES variables 
significant in the final model with FES-I as dependent variable (N=107) 
PANES Variables Categories n % 
There are sidewalks 
on most of the streets 
in the neighborhood 
(PANESSDWLK_B) 
1=Agree 102 95.33 
 0=Disagree 5 4.67 
    
The crime rate in the 
neighborhood makes 
it unsafe to go on 
walks at night 
(PANESCRIME_B) 
(reverse coded) 
1=Disagree 73 68.22 
 0=Agree 34 31.78 
    
There is so much 
traffic on the streets 
that it makes it 
difficult or 
unpleasant to ride a 
bicycle in the 
neighborhood 
(PANESTRFDF_B) 
(reverse coded) 
1=Disagree 55 51.40 
 0=Agree 52 48.60 
B denotes a binary variable 
Table 11 presents a summary of the regression models for the initial and final 
models for dependent variable FES-I. It shows the slope coefficients for the four 
continuous variables in the models, namely age, the medical record report of an injury 
from a fall in the past six months and the medical record report of a fall in the past six 
months.  In the final model, as age increased each year, the FES-I score and overall 
concern about falling while conducting activities decreased at an interval of -0.33 units. 
      
 
70 
 
Alternatively, this may be interpreted as for every 3 year increase in years of age, the 
FES-I score decreased by 1 point, a very small decrease. As the number of falls in the 
past six months per the medical record increased, the FES-I score increased at an interval 
of 3.43.  However, as the number of injuries from a fall in the past six month per the 
medical report increased, the FES-I decreased at an interval of -10.22. Not all falls result 
in injury and, hence, it is possible that the study participants were not concerned about 
injuries from falls overall. As the time it took to complete the TUG increased, the FES-I 
score increased at an interval of 0.26. Since the TUG is a measure of mobility, this 
demonstrated that as the amount of mobility impairment increased, so did the concern 
about falling while conducting physical and social activities based on the FES-I. 
Table 11 presents the slope coefficients for the six categorical variables 
significant in the final model, namely gender, race, anxiety, there are sidewalks on most 
of the streets in the neighborhood, the crime rate in the neighborhood makes it unsafe to 
go on walks at night, and there is so much traffic on the streets that it makes it difficult or 
unpleasant to ride a bicycle in the neighborhood. In the final model, males had a lower 
concern about falling as measured by the FES-I score at an interval of -8.16 units or 
points compared to females (p=0.003). In the final model, Blacks had a higher concern 
about falling as measured by the FES-I score at an interval of 15.44 points compared to 
Whites (p=0.003).  In the final model, those without anxiety had a lower concern about 
falling as measured by the FES-I score at an interval of -9.22 points compared to those 
with anxiety (p=0.003).  
Those that disagreed that the sidewalks in the neighborhood are well maintained 
had a decreased FES-I score by -15.28 points in relation to those that agreed (p=0.005). 
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Those that agreed that the crime rate in the neighborhood makes it unsafe to go on walks 
at night had an increase in FES-I score by 6.05 points in relation to those that disagreed 
(p=0.15). Those that agreed that there was so much traffic on the streets that it makes it 
difficult or unpleasant to ride a bicycle in the neighborhood had an increase in FES-I 
score by 6.46 points in relation to those that disagreed (p=0.007).   
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Table 11 
 
Summary of Regression Models for Initial and Final Models for Dependent Variable 
FES-I 
 
Independent Variable 
Initial Model Final Model 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Continuous Variables  
Age -0.30  
[-0.62, 0.02] 
0.16 0.06 -0.33  
[-0.59, -0.08] 
0.13 0.01 
Medical record report of 
injury from a fall in the 
past 6 months 
-5.04  
[-11.73, 1.65] 
3.37 0.14 -10.22  
[-15.94, -4.51] 
2.88 0.001 
Medical record report of 
fall in the past 6 months 
2.02 
 [-0.69, 4.74] 
1.37 0.14 3.43  
[1.12, 5.73] 
1.16 0.004 
Participant report of 
injury from a fall in the 
past 6 months 
1.88  
[-0.97, 4.74] 
1.44 0.19 ----- ----- ----- 
Seconds to complete the 
Timed Up & Go Test 
0.25  
[0.05, 0.45] 
0.10 0.01 0.26 
[0.09, 0.44] 
0.09 0.003 
Categorical Variables  
Gender (0=Male) -7.59  
[-14.14, -1.04] 
3.30 0.02 -8.16  
[-13.37, -2.95] 
2.62 0.003 
Race (1=Black) 8.85  
[-3.38, 21.07] 
6.17 0.15 15.44  
[5.78, 25.31] 
4.97 0.003 
Anxiety (0=No) -10.20  
[-17.53, -2.87] 
3.70 0.007 -9.22  
[-15.18, -3.26] 
3.00 0.003 
Self-rated health 
(1=Excellent) 
-21.91  
[-51.92, 8.10] 
15.13 0.15 ----- ----- ----- 
Self-rated health 
(2=Very Good) 
-12.58  
[-24.57, -0.58] 
6.05 0.04 ----- ----- ----- 
Self-rated health 
(3=Good) 
-7.96  
[-17.74, 1.82] 
4.93 0.11 ----- ----- ----- 
Self-rated health 
(4=Fair) 
-3.23 
 [-12.94, 6.47] 
4.89 0.51 ----- ----- ----- 
 
Table continues  
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 Initial Model Final Model 
Independent Variable 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Sidewalks on most of the 
streets in the 
neighborhood 
(PANESSDWLK_B) 
(0=Disagree) 
-12.82  
[-26.04, 0.41] 
6.67 0.06 -15.28  
[-25.71, -4.86] 
5.25 0.005 
Crime rate in 
neighborhood makes it 
unsafe to go on walks at 
night 
(PANESCRIME_B) 
(reverse coded) 
(0=Agree) 
8.18  
[2.28, 14.07] 
2.97 0.007 6.05  
[1.18, 10.93] 
2.45 0.015 
So much traffic on the 
streets that it makes it 
difficult or unpleasant to 
ride a bicycle in the 
neighborhood 
(PANESTRFDF_B) 
(reverse coded) 
(0=Agree) 
10.89  
[5.61, 16.16] 
2.66 <0.001 6.46  
[1.83, 11.09] 
2.33 0.007 
Main type of housing in 
neighborhood 
(PANESHOUSE) 
(1=Detached single 
family) 
-13.17  
[-24.37, -1.97] 
5.65 0.02 ----- ----- ----- 
Neighborhood has 
several free or low cost 
recreation facilities 
(PANESRECR) 
(1=Strongly disagree) 
1.71  
[-5.59, 9.01] 
3.68 0.64 ----- ----- ----- 
Neighborhood has 
several free or low cost 
recreation facilities 
(PANESRECR) 
(2=Somewhat disagree) 
-2.39  
[-10.38, 5.61] 
4.03 0.55 ----- ----- ----- 
Neighborhood has 
several free or low cost 
recreation facilities 
(PANESRECR) 
(3=Somewhat agree) 
8.44  
[0.89, 16.00] 
3.81 0.03 ----- ----- ----- 
Table continues  
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 Initial Model Final Model 
Independent Variable 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
So much traffic on 
streets that it makes it 
difficult or unpleasant to 
walk in the 
neighborhood 
(PANESTRFFC_B) 
(reverse coded) 
(0=Agree) 
6.44  
[0.89, 11.98] 
2.80 0.02 ----- ----- ----- 
Many interesting things 
to look at while walking 
in the neighborhood 
(PANESLOOK_B) 
(0=Disagree) 
3.72  
[-1.93, 9.38] 
2.85 0.19 ----- ----- ----- 
Many 4-way 
intersections in my 
neighborhood 
(PANESINTRS) 
(1=Strongly Disagree) 
3.09  
[-4.69, 10.88] 
3.93 0.43 ----- ----- ----- 
Many 4-way 
intersections in my 
neighborhood 
(PANESINTRS) 
(2=Somewhat Disagree) 
-7.90  
[-15.84, 0.04] 
4.00 0.05 ----- ----- ----- 
Many 4-way 
intersections in my 
neighborhood 
(PANESINTRS) 
(3=Somewhat Agree) 
3.41  
[-3.87, 10.70] 
3.67 0.36 ----- ----- ----- 
Sidewalks in the 
neighborhood are well 
maintained 
(PANESPAVED_B) 
(0=Disagree) 
4.83 
[-0.86, 10.53] 
2.87 0.10 ----- ----- ----- 
Places for bicycling in 
and around the 
neighborhood are well 
maintained and not 
obstructed 
(PANESPLCYC_B) 
(0=Disagree) 
4.67  
[-0.93, 10.28] 
2.83 0.10 ----- ----- ----- 
Crime rate in the 
neighborhood makes it 
unsafe to go on walks 
during the day 
(PANESUNSAF_B) 
(reverse coded) 
(0=Agree) 
10.15  
[4.37, 15.92] 
2.91 0.0007 ----- ----- ----- 
Table continues  
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 Initial Model Final Model 
Independent Variable 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Many places to go within 
easy walking distance of 
home (PANESPLACE) 
(1=Strongly disagree) 
6.29  
[-1.61, 14.19] 
3.98 0.12 ----- ----- ----- 
Many places to go within 
easy walking distance of 
home (PANESPLACE) 
(2=Somewhat disagree) 
0.21  
[-9.38, 9.80] 
4.84 0.97 ----- ----- ----- 
Many places to go within 
easy walking distance of 
home (PANESPLACE) 
(3=Somewhat Agree) 
7.48  
[-0.20, 15.15] 
3.87 0.06 ----- ----- ----- 
Outcome variable: FES-I  
Adjusted model resulted from backward regression considering all variables with p≤0.20, and retaining 
variable with p≤0.05 
B denotes a binary variable 
The following are reference groups: 
Gender (1=Female) 
Race (2=White) 
Anxiety (1=Yes) 
Self-rated health (5=Poor) 
There are sidewalks on most of the streets in the neighborhood (PANESSDWLK_B) (1=Agree) 
The crime rate in the neighborhood makes it unsafe to go on walks at night (PANESCRIME_B) (reverse 
coded) (1=Disagree) 
There is so much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood (PANESTRFDF_B) (reverse coded) (1=Disagree) 
Main type of housing in neighborhood (PANESHOUSE) (2=All other housing types) 
The neighborhood has several free or low cost recreation facilities, such as parks, walking trails, hike paths, 
recreation centers, playgrounds, public swimming pools (PANESRECR) (4=Strongly agree) 
There is so much traffic on the streets that it makes it difficult or unpleasant to walk in the neighborhood 
(PANESTRFFC_B) (reverse coded) (1=Disagree) 
There are many interesting things to look at while walking in the neighborhood (PANESLOOK_B) 
(1=Agree) 
There are many 4-way intersections in my neighborhood (PANESINTRS) (4=Strongly agree) 
The sidewalks in the neighborhood are well maintained (paved, with few cracks) and not obstructed 
(PANESPAVED_B) (1=Agree) 
Places for bicycling (such as bike paths) in and around the neighborhood are well maintained and not 
obstructed (PANESPLCYC_B) (1=Agree) 
The crime rate in the neighborhood makes it unsafe to go on walks during the day (PANESUNSAF_B) 
(reverse coded) (1=Disagree) 
There are many places to go within easy walking distance of home (PANESPLACE) (4=Strongly agree) 
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Table 12 summarizes the least square means for the six significant categorical 
variables in the final model (DF=96). These are mean FES-I scores for each variable in 
the final model given all the other variables in the final model.  In relation to the other 
variables in the final model, the mean FES-I score and overall concern about falling 
while conducting activities was higher for females (m=28.01) compared to males 
(m=19.85); Blacks (m=31.65) compared to Whites (m=16.21) (though the majority of 
study participants was Black); and for those with a diagnosis of anxiety (m=28.54) 
compared to those without a diagnosis of anxiety (m=19.32). 
In relation to the other variables in the final model, the mean FES-I score was 
higher for those that agreed (m=31.57) than those that disagreed (m=16.29) that there 
were sidewalks on most of the streets in the neighborhood (PANESSDWLK_B).  
Therefore, the participants that agreed that there were sidewalks on most streets in the 
neighborhood (95.33%; n=102) had a higher concern about falling based on the FES-I.  It 
is important to note that the statement only included that sidewalks existed; it did not 
mention the condition of the sidewalks.  The variable that did ask about condition of the 
sidewalks, that the sidewalks in the neighborhood were well maintained, was eliminated 
during the backward regression, hence, not significant in this final model. 
In relation to the other variables in the final model, the mean FES-I score was 
higher for those that agreed (m=26.96) than those that disagreed (m=20.90) that the crime 
rate in the neighborhood makes it unsafe to go on walks at night (PANESCRIME_B). 
One-third of the study participants who agreed that the crime rate in the neighborhood 
makes it unsafe to go on walks at night (31.78%; n=34) had a higher concern about 
falling based on the FES-I.  The variable that asked if the crime rate in the neighborhood 
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makes it unsafe to go on walks during the day was eliminated during the backward 
regression and, hence, not significant in this final model. 
Lastly, in relation to the other variables in the final model, the mean FES-I score 
was higher for those that agreed (m=27.16) than those that disagreed (m=20.70) that there 
is so much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in 
the neighborhood (PANESTRFDF_B).  Hence, the participants that agreed that there is 
so much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood (48.60%; n=52) had a higher concern about falling based on the FES-I.  
Since the number of participants that agreed and disagreed with this statement was almost 
equal (52 agreed and 55 disagreed with the statement), it is possible that these 
participants' concern about falling was not affected by whether or not they agreed or 
disagreed with this statement.  
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Table 12 
Aim 2: Least Square Means for the Six Significant Categorical Variables in the Final 
Model with FES-I as the Dependent Variable 
FES-I Final Model 
Categorical Variables 
Categories Least Square 
Means [95% CI] 
Standard 
Error 
p-value 
Gender Male 19.85 
[11.62, 28.07] 
4.14 <0.0001 
 Female 28.00 
[20.89, 35.13] 
3.59 <0.0001 
Race Black 31.65 
[25.83, 37.47] 
29.3 <0.0001 
 White 16.21 
[5.27, 27.14] 
5.51 0.0041 
Diagnosis of anxiety No 19.32 
[12.07, 26.57] 
3.65 <0.0001 
 Yes 28.54 
[20.17, 36.90] 
4.21 <0.0001 
There are sidewalks on 
most of the streets in 
the neighborhood 
(PANESSDWLK_B) 
1=Agree 31.57 
[26.09, 37.05] 
2.76 <0.0001 
 0=Disagree 16.29 
[4.92, 27.65] 
5.72 0.0054 
The crime rate in the 
neighborhood makes it 
unsafe to go on walks 
at night 
(PANESCRIME_B) 
(reverse coded) 
1=Disagree 20.90 
[12.83, 28.98] 
4.07 <0.0001 
 0=Agree 26.96 
[19.78, 34.13] 
3.61 <0.0001 
There is so much 
traffic on the streets 
that it makes it 
difficult or unpleasant 
to ride a bicycle in the 
neighborhood 
(PANESTRFDF_B) 
(reverse coded) 
1=Disagree 20.70 
[13.13, 28.27] 
3.81 <0.0001 
 0=Agree 27.16 
[19.53, 34.79] 
3.84 <0.0001 
B denotes a binary variable 
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 To further describe the relationship between the FES-I and the final model, I ran 
a general linear model with results noted in Table 13.  This model provided an R-squared 
of 0.49 demonstrating that 49% of the variability of the outcome FES-I score may be 
explained by the final model.  
Table 13 
Analysis of Variance: Variability of the FES-I Total Score Explained by the Final Model 
Dependent Variable: FES-I Score 
Source DF Sum of 
Squares 
Mean Square F Value P  Value 
Model 10 11282.19 1128.22 9.21 <0.0001 
Error 96 11765.78 122.56   
Corrected 
Total 
106 23047.96    
R-squared: 0.49 
Coefficient of variation: 29.12 
Root mean square error (MSE): 11.07 
Mean FES-I Total: 38.02 
Results for Dependent Variable: Fear of Falling 
All study variables were analyzed individually at the bivariate level with the 
dependent outcome FOF scale and all variables significant at the 0.20 level were 
considered for backward elimination as described in the analysis plan in chapter 3.   
The continuous TUG variable was not significant at the 0.20 level and, hence, was 
not considered for backward elimination. Both the use of assistive device and the 
categorical variable for the TUG were significant at the 0.20 level and, hence, considered 
for backward elimination. Since they were highly correlated with each other (r=0.62), 
only the categorical TUG variable was considered for backward elimination due to its 
importance as a mobility variable.   
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As stated earlier, whenever the PANES dichotomized and non-dichotomized 
variables were both significant at the 0.20 level, the dichotomized PANES variable was 
chosen in consideration for the final model. This was applicable for the following 
PANES variables: the crime rate in my neighborhood makes it unsafe to go on walks at 
night (PANESCRIME); the sidewalks in my neighborhood are well maintained (paved, 
with few cracks) and not obstructed (PANESPAVED); there is so much traffic on the 
streets that it makes it difficult or unpleasant to ride a bicycle in my neighborhood 
(PANESTRFDF); and the crime rate in my neighborhood makes it unsafe to go on walks 
during the day (PANESUNSAF). Hence, they were not considered, but rather their binary 
variable counterparts were considered for the final model. Both dichotomous and non-
dichotomous PANES variables were not included together to prevent collinearity.  
The first model with 11 variables significant at the 0.20 level was: 
FOF scale= gender, anxiety, TUG as a categorical variable, self-rated health, and the 
seven PANES variables listed in Table 14. 
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Table 14 
Aim 2: PANES variables in the initial FOF model 
PANES variables in the initial FOF model 
Main type of housing in neighborhood (PANESHOUSE) 
Crime rate in the neighborhood makes it unsafe to go on walks at night 
(PANESCRIME_B) 
So much traffic on the streets that it makes it difficult or unpleasant to walk in the 
neighborhood (PANESTRFFC_B) 
Many 4-way intersections in my neighborhood (PANESINTRS) 
Sidewalks in the neighborhood are well maintained (paved, with few cracks) and not 
obstructed (PANESPAVED_B) 
So much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in 
the neighborhood (PANESTRFDF_B) 
Crime rate in the neighborhood makes it unsafe to go on walks during the day 
(PANESUNSAF_B) 
B denotes a binary variable 
Backward regression models were run until variables remained significant at 
p<0.10 in the final model. A total of seven backward regression models were run one at a 
time with the variable having the greatest p value dropped from the model each time. 
Table 15 lists the variables that were dropped out of consideration in the model during 
subsequent backward elimination models due to having the highest p-value in the model. 
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 Table 15 
Aim 2: Variables dropped out of consideration in the FOF scale model, one at a time 
during subsequent backward elimination models due to having the highest p-value in the 
model 
Variables sequentially dropped out of the model p-value 
Self-rated health 0.84 
So much traffic on the streets that it makes it difficult or unpleasant to 
walk in my neighborhood (PANESTRFFC_B) 
0.73 
Main type of housing in neighborhood (PANESHOUSE) 0.72 
Diagnosis of anxiety 0.42 
Crime rate in my neighborhood makes it unsafe to go on walks at night 
(PANESCRIME_B) 
0.37 
Many 4-way intersections in my neighborhood (PANESINTRS) 0.29 
Time Up & Go (TUG) as categorical variable 0.17 
B denotes a binary variable 
This backward regression process resulted in four variables remaining significant 
at the 0.10 level in the final model, noted in Table 16 with their p-values. 
Table 16 
Aim 2: Variables in Final Model with FOF Scale as Dependent Variable 
Variables in final FOF scale model F-statistic p-value 
Gender 3.47 0.07 
Sidewalks in neighborhood are well maintained (paved, with 
few cracks) and not obstructed (PANESPAVED_B) 
4.24 0.04 
So much traffic on the streets that it makes it difficult or 
unpleasant to ride a bicycle in the neighborhood 
(PANESTRFDF_B) 
2.90 0.09 
Crime rate in neighborhood makes it unsafe to go on walks 
during the day (PANESUNSAF_B) 
5.78 0.02 
B denotes a binary variable 
The fear of falling four-item scale was also analyzed as a dichotomous measure. 
Only nine variables were significant at the 0.20 level for consideration and so it was 
thought best to keep the fear of falling scale as the original four-item continuous scale 
      
 
83 
 
where 11 variables were significant at the 0.20 level and considered for the final model.  
Previous studies have used the FOF scale as a four-item scale, not as a dichotomous 
measure (Boltz, 2013; Resnick, D'Adamo, et al., 2008).  
Table 17 summarizes the participant characteristics and the neighborhood built 
environment variables that were significant in the final model with FOF total score as 
dependent variable. The majority of the participants agreed that the sidewalks in the 
neighborhood were well maintained (paved, with few cracks) and not obstructed 
(58.88%; n=63).  Almost half of the participants agreed that there is so much traffic on 
the streets that it makes it difficult or unpleasant to ride a bicycle in the neighborhood 
(48.60%; n=52). This was similar to the results for the FES-I total score regression 
analysis. Lastly, two-thirds of the participants agreed that the crime rate in the 
neighborhood makes it unsafe to go on walks during the day (68.22%; n=73).  
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Table 17 
Participant characteristics of neighborhood built environment PANES variables 
significant in the final model with FOF total score as dependent variable (N=107) 
PANES Variables Categories n % 
The sidewalks in the 
neighborhood are 
well maintained 
(paved, with few 
cracks) and not 
obstructed 
 
(PANESPAVED_B) 
1=Agree 63 58.88 
 0=Disagree 44 41.12 
    
There is so much 
traffic on the streets 
that it makes it 
difficult or 
unpleasant to ride a 
bicycle in the 
neighborhood 
(PANESTRFDF_B) 
(reverse coded) 
1=Disagree 55 51.40 
 0=Agree 52 48.60 
    
The crime rate in the 
neighborhood 
makes it unsafe to 
go on walks during 
the day 
(PANESUNSAF_B) 
(reverse coded) 
1=Disagree 34 31.78 
 0=Agree 73 68.22 
B denotes a binary variable 
Table 18 presents a summary of the regression models for the initial and final 
models for dependent variable FOF scale.  It shows the slope coefficients for the four 
categorical variables in the models, namely gender, sidewalks in the neighborhood are 
well maintained (binary variable) (PANESPAVED_B), so much traffic on the streets that 
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it makes it difficult or unpleasant to ride a bicycle in the neighborhood, and the crime rate 
in the neighborhood makes it unsafe to go on walks during the day (binary variable) 
(PANESUNSAF_B).  In the final model, for males compared to females, the FOF scale 
score and overall concern about falling while conducting activities decreased at an 
interval of -0.47 units (p=0.07). Alternatively, this may be interpreted as for every 2 
males, the FOF scale score decreased by 1 point in relation to females. This was similar 
in both the initial and final models, though slightly more significant in the final model, 
demonstrating that females had more concerns about falling than males.  
Almost identical in initial and final models, those that disagreed that the 
sidewalks in the neighborhood are well maintained had an increase in FOF scale score by 
0.45 points in relation to those that agreed (p=0.04). Those that agreed that there was so 
much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood had an increase in FOF scale score by 0.39 points in relation to those that 
disagreed (p=0.09). Those that agreed that the crime rate in the neighborhood makes it 
unsafe to go on walks during the day had an increase in FOF scale score by 0.45 points in 
relation to those that disagreed (p=0.25).  
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Table 18 
 
Summary of Regression Models for Initial and Final Models for Dependent Variable 
FOF Scale 
Independent Variable  
(all categorical) 
Initial Model Final Model 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Parameter 
Estimate 
[95%CI] 
Standard 
Error 
p-
value 
Gender (0=Male) -0.44  
[-0.97, 0.09] 
0.27 0.10 -0.47  
[-0.98, 0.03] 
0.25 0.07 
Anxiety (0=No) -0.51  
[-1.11, 0.09] 
0.30 0.10 ----- ----- ----- 
TUG (1=<10 seconds or 
freely mobile) 
-0.44  
[-1.83, 0.95] 
0.70 0.53 ----- ----- ----- 
TUG (2=10-19 seconds or 
mostly independent) 
-0.44  
[-0.96, 0.08] 
0.26 0.10 ----- ----- ----- 
TUG (3=20-29 seconds or 
variable mobility) 
0.17  
[-0.44, 0.78] 
0.31 0.58 ----- ----- ----- 
Self-rated health 
(1=Excellent) 
-2.00  
[-4.41, 0.41] 
1.22 0.10 ----- ----- ----- 
Self-rated health (2=Very 
Good) 
-1.17  
[-2.13, -0.20] 
0.49 0.02 ----- ----- ----- 
Self-rated health (3=Good) -0.80  
[-1.59, -0.01] 
0.40 0.05 ----- ----- ----- 
Self-rated health (4=Fair) -0.63  
[-1.41, 0.15] 
0.39 0.11 ----- ----- ----- 
Sidewalks in the 
neighborhood are well 
maintained 
(PANESPAVED_B) 
(0=Disagree) 
0.46  
[0.00, 0.91] 
0.23 0.05 0.45  
[0.02, 0.88] 
0.22 0.04 
So much traffic on the 
streets that it makes it 
difficult or unpleasant to 
ride a bicycle in the 
neighborhood 
(PANESTRFDF_B) 
(reverse coded) (0=Agree) 
0.66  
[0.22, 1.09] 
0.22 0.004 0.39  
[-0.06, 0.85] 
0.23 0.09 
Crime rate in the 
neighborhood makes it 
unsafe to go on walks 
during the day 
(PANESUNSAF_B)  
(reverse coded) (0=Agree) 
0.81  
[0.35, 1.28] 
0.23 0.0008 0.25  
[0.10, 1.08] 
0.25 0.02 
Table continues  
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 Initial Model Final Model 
Independent Variable 
(all categorical) 
Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-
value 
Parameter 
Estimate 
[95%CI] 
Standard 
Error 
p-
value 
Main type of housing in 
neighborhood 
(PANESHOUSE) 
(1=Detached single family) 
-0.93  
[-1.84, -0.03] 
0.46 0.04 ----- ----- ----- 
Crime rate in the 
neighborhood makes it 
unsafe to go on walks at 
night (binary variable) 
(PANESCRIME_B) 
(reverse coded) (0=Agree) 
0.70  
[0.23, 1.17] 
0.24 0.004 ----- ----- ----- 
So much traffic on the 
streets that it makes it 
difficult or unpleasant to 
walk in the neighborhood 
(PANESTRFFC_B) 
(reverse coded) (0=Agree) 
0.39  
[-0.06, 0.84] 
0.23 0.09 ----- ----- ----- 
Many 4-way intersections in 
my neighborhood 
(PANESINTRS) 
(1=Strongly Disagree) 
0.25  
[-0.38, 0.88] 
0.32 0.43 ----- ----- ----- 
Many 4-way intersections in 
my neighborhood 
(PANESINTRS) 
(2=Somewhat Disagree) 
-0.55  
[-1.19, 0.08] 
0.32 0.09 ----- ----- ----- 
Many 4-way intersections in 
my neighborhood 
(PANESINTRS) 
(3=Somewhat Agree) 
0.33  
[-0.25, 0.92] 
0.30 0.26 ----- ----- ----- 
Outcome variable: FOF scale  
Adjusted model resulted from backward regression considering all variables with p≤0.20, and retaining 
variable with p≤0.10 
B denotes a binary variable 
The following are reference groups: 
Gender (1=Female) 
Anxiety (1=Yes) 
TUG (4=>29 seconds or impaired mobility) 
Self-rated health (5=Poor) 
The sidewalks in the neighborhood are well maintained (paved, with few cracks) and not obstructed 
(PANESPAVED_B) (1=Agree) 
There is so much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood (PANESTRFDF_B) (reverse coded) (1=Disagree) 
The crime rate in the neighborhood makes it unsafe to go on walks during the day (PANESUNSAF_B) 
(reverse coded) (1=Disagree) 
Main type of housing in neighborhood (PANESHOUSE) (2=All other housing types) 
The crime rate in the neighborhood makes it unsafe to go on walks at night (PANESCRIME_B) (reverse 
coded) (1=Disagree) 
There is so much traffic on the streets that it makes it difficult or unpleasant to walk in the neighborhood 
(PANESTRFFC_B) (reverse coded) (1=Disagree) 
There are many 4-way intersections in my neighborhood (PANESINTRS) (4=Strongly agree) 
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Table 19 summarizes the least square means for the four significant categorical 
variables in the final model (DF=102). These were the mean total FOF scale scores for 
each variable in the final model.  In relation to the other variables in the final model, 
females had a higher mean FOF (m=2.55) score compared to males (m=2.08) based on 
the total FOF scale score.  
In relation to the other variables in the final model, the mean total FOF scale score 
was lower for those that agreed (m=2.09) than those that disagreed (m=2.54) that the 
sidewalks in their neighborhood are well maintained (paved, with few cracks) and not 
obstructed (PANESPAVED_B).  Hence, the participants that agreed that the sidewalks in 
their neighborhood are well maintained (paved, with few cracks) and not obstructed 
(58.88%; n=63) had a lower concern about falling based on the mean total FOF scale 
score.   
In relation to the other variables in the final model, the mean total FOF scale score 
was higher for those that agreed (m=2.51) than those that disagreed (m=2.12) that there is 
so much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood (PANESTRFDF_B).  Therefore, the participants that agreed that there is so 
much traffic on the streets that it makes it difficult or unpleasant to ride a bicycle in the 
neighborhood (48.60%; n=52) had a higher concern about falling based on the total FOF 
scale score.  
Lastly, in relation to the other variables in the final model, the mean total FOF 
scale score was higher for those that agreed (m=2.61) than those that disagreed (m=2.02) 
that the crime rate in their neighborhood makes it unsafe to go on walks during the day 
(PANESUNSAF_B).  In other words, the participants that agreed that the crime rate in 
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their neighborhood makes it unsafe to go on walks during the day (68.22%; n=73) had a 
higher concern about falling based on the total FOF score.  Interestingly, the variable 
measuring whether or not the crime rate in the neighborhood makes it unsafe to go on 
walks during the night (PANESCRIME_B) was not significant in the model.  
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Table 19 
Aim 2: Least Square Means for the Four Significant Categorical Variables in the Final 
Model with the FOF Scale as the Dependent Variable 
FOF Scale Final 
Model Categorical 
Variables 
Categories Least Square 
Means 
 [95% CI] 
Standard 
Error 
p-value 
Gender Male 2.08 
[1.63, 2.53] 
0.23 <0.0001 
 Female 2.55 
[2.29, 2.81] 
0.13 <0.0001 
The sidewalks in 
neighborhood are 
well maintained 
(paved, with few 
cracks) and not 
obstructed 
(PANESPAVED_B) 
1=Agree 2.09 
[1.75, 2.43] 
0.17 <0.0001 
 0=Disagree 2.54 
[2.19, 2.90] 
0.18 <0.0001 
There is so much 
traffic on the streets 
that it makes it 
difficult or unpleasant 
to ride a bicycle in 
neighborhood 
(PANESTRFDF_B) 
(reverse coded) 
1=Disagree 2.12 
[1.74, 2.50] 
0.19 <0.0001 
 0=Agree 2.51 
[2.19, 2.83] 
0.16 <0.0001 
The crime rate in 
neighborhood makes 
it unsafe to go on 
walks during the day 
(PANESUNSAF_B) 
(reverse coded) 
1=Disagree 2.02 
[1.74, 2.30] 
0.14 <0.0001 
 0=Agree 2.61 
[2.18, 3.04] 
0.22 <0.0001 
B denotes a binary variable 
In terms of the overall study analysis, to be certain these four variables remained 
significant at the 0.10 level regardless of type of regression model, I ran the multinomial 
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regression and, indeed, the same four variables remained significant at the 0.10 level: 
Gender (p=0.05), the sidewalks in neighborhood are well maintained (paved, with few 
cracks) and not obstructed (PANESPAVED_B) (p=0.04), there is so much traffic on the 
streets that it makes it difficult or unpleasant to ride a bicycle in neighborhood 
(PANESTRFDF_B) (p=0.06), and the crime rate in neighborhood makes it unsafe to go 
on walks during the day (PANESUNSAF_B) (p =0.03).  The results were consistent 
whether or not the outcome variable, FOF scale, was considered continuous or on a 
multinomial logistic scale.  
To further describe the relationship between the FOF scale and the final model, I 
ran a general linear model with results noted in Table 20.  This table reports R-squared 
0.18 demonstrating that 18% of the variability of the outcome FOF scale score may be 
explained by the final model.  
Table 20 
Analysis of Variance: Variability of the FOF Score Explained by the Final Model 
Dependent Variable: FOF Score 
Source DF Sum of 
Squares 
Mean 
Square 
F Value P  Value 
Model 4 27.36 6.84 5.76 0.0003 
Error 102 121.07 1.19   
Corrected 
Total 
106 148.43    
R-squared: 0.18 
Coefficient of variation: 47.39 
Root mean square error (MSE): 1.09 
Mean FOF scale: 2.30 
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Aim 3:  Examine the role of fear of falling or falls self-efficacy (based on the analysis 
in aim 2) as a moderator between the set of variables (participant characteristics, 
the neighborhood built environment, and self-rated health) and participation in 
physical and social activities 
Based on the findings in aim 2, falls self-efficacy had more significant predictors in the 
final model compared to fear of falling, falls self-efficacy was considered as the potential 
moderator for aim 3 analysis.  Basic descriptive statistics were completed for the 
dependent variable FPI-SF showing a normal distribution. The mean (with standard 
deviation in parentheses) was 1.69 (0.85) and median 1.68. The Shapiro-Wilk test was 
0.99 and Kolmogorov-Smirnov test was 0.058. The distribution is noted by the histogram 
in Figure 4. 
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Figure 4 
Histogram Depicting the Distribution of the FPI-SF 
 
The Pearson correlation at -0.43 (p<0.001) and Spearman correlation at -0.42 
(p<0.001) of the FES-I and FPI-SF demonstrate negative correlations. Again, the FPI-SF 
scale is reverse coded. The higher the FPI-SF score, the less difficulty the participant has 
participating in activities. The greater the difficulty in participation in activities, the 
higher the concern about falling during activities measured by the FES-I. Similarly, the 
less difficulty participating in activities on the FPI-SF, the lower the concern about falling 
based on the FES-I.  
The slope coefficient of the FES-I is -0.02, (95% CI [2.04, 2.59], standard error 
0.003; p<0.0001). So, for every 1 point increase in the FES-I there is a decrease of 0.02 in 
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the FPI-SF. Since the FPI-SF is reverse coded, the lower the FPI-SF score, the more 
difficulty the participant has participating in activities. Hence, the higher the concern 
about falling based on the FES-I score, the greater the difficulty in participation in 
activities based on the FPI-SF score. Figure 5 depicts the relationship of these variables 
and demonstrates the correlation. 
Figure 5  
FPI-SF Score Predicted by FES-I Score 
 
To further describe the relationship between the FPI-SF and FES-I, I ran a simple 
linear regression with results noted in Table 21. The relationship between FPI-SF and 
FES-I was highly significant (F-value=23.40, R-squared=0.18, p<0.0001).  The R-
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squared 0.18 demonstrates that 18% of the variability of the FPI-SF may be explained by 
the concern of falling as measured by the FES-I score. 
Table 21 
Simple Linear Regression between FPI-SF and FES-I  
Dependent Variable: FPI-SF 
Source DF Sum of 
Squares 
Mean 
Square 
F Value P  Value 
Model 1 6.31 6.31 23.40 <0.0001 
Error 105 28.31 0.27   
Corrected 
Total 
106 34.61    
R-squared: 0.18 
Coefficient of variation: 30.74 
Root mean square error (MSE): 0.52 
Mean FPI-SF score: 1.69 
 
To test for moderation, the regression analysis with FPI-SF as the dependent 
variable and the FES-I as the interaction variable with all continuous variables entered 
individually into the model showed that none of the independent continuous variables 
were significant at the 0.20 level. 
The regression analysis with FPI-SF as the dependent variable and the FES-I as 
the interaction variable with all categorical variables individually in the model showed 
that only five of the independent variables were significant at the 0.20 level, namely FES-
I*race (F=1.86; p=0.18); FES-I*there is so much traffic on the streets that it makes it 
difficult or unpleasant to walk in my neighborhood (PANESTRFFC) (F =3.80; p=0.01); 
FES-I*there are many interesting things to look at while walking in my neighborhood 
(PANESLOOK) (F=1.83; p=0.15); FES-I* there are many interesting things to look at 
while walking in my neighborhood (as a binary variable) (PANESLOOK_B) (F=2.06; 
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p=0.15); and FES-I*there is so much traffic on the streets that it makes it difficult or 
unpleasant to ride a bicycle in my neighborhood (as binary variable) (PANESTRFDF_B) 
(F=3.11; p=0.08).  The non-dichotomous and dichotomous variable, there are many 
interesting things to look at while walking in my neighborhood (PANESLOOK and 
PANESLOOK_B), were not included in the same model due to collinearity. Therefore, 
only four variables were potentially moderated by the FES-I, namely race, there are 
interesting things to look at in the neighborhood (PANESLOOK_B), and two traffic-
related variables [there is so much traffic on the streets that it makes it difficult or 
unpleasant to walk in my neighborhood (PANESTRFFC) and there is so much traffic on 
the streets that it makes it difficult or unpleasant to ride a bicycle in my neighborhood 
(PANESTRFDF_B)].  
Only two of traffic-related interaction variables remained significant at the 0.10 
level, namely FES-I*there is so much traffic on the streets that it makes it difficult or 
unpleasant to walk in my neighborhood (PANESTRFFC) (F=3.80; p=0.01) (though not 
its binary counterpart) and FES-I*there is so much traffic on the streets that it makes it 
difficult or unpleasant to ride a bicycle in my neighborhood (as binary variable) 
(PANESTRFDF_B) (F=3.11; p=0.08).  Overall, this demonstrates that the hypothesis 
was weakly supported. Slope coefficients helped evaluate the potential moderator effects 
further. 
Table 22 reports a negative slope coefficient for the first traffic-related item in 
responses one (strongly agree), three (somewhat disagree), and four (strongly disagree), 
but a positive slope coefficient for response two (somewhat agree).  The negative slope 
coefficients show that for increased concern about falling based on the FES-I interacting 
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with traffic on the streets making it difficult or unpleasant to walk in the neighborhood, 
the FPI-SF decreases, thereby demonstrating greater difficulty participating in activities. 
The relationship between the FPI-SF and FES-I without the interaction with traffic on the 
streets that makes it difficult or unpleasant to walk in the neighborhood, as shown in 
Figure 5, appears the same.   
However, the interaction with FES-I and those who chose response two that they 
somewhat agree that traffic on the streets makes it difficult or unpleasant to walk in the 
neighborhood, has the opposite effect on the relationship. The positive slope coefficient 
(0.007) shows that for increased concern about falling based on the FES-I interacting 
with this traffic item, there is a slight increase in the FPI-SF. This demonstrates that for 
this response, the higher the concern about falling based on the FES-I score, the less 
difficulty participating in activities. Since this slope coefficient is so small, I evaluated 
further. Study participants were practically evenly divided amongst the four response 
choices for PANES traffic-related variable there is so much traffic on the streets that it 
makes it difficult or unpleasant to walk in my neighborhood, specifically, (1) strongly 
agree (23.36%; n=25); (2) somewhat agree (25.23%; n=27); (3) somewhat disagree 
(26.17%, n=28); and (4) strongly disagree (25.23%; n=27). Therefore, the number of 
participants choosing the responses did not appear as the cause of this positive slope. 
Though the second response category appears to be influencing the interaction, the p-
value 0.41 demonstrates non-significance and, hence, no relationship between the FES-I 
and dependent outcome FPI-SF. 
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Table 22 
Slope Coefficients for the Four Responses of PANES Variable, There is So Much Traffic 
on the Streets that it Makes it Difficult or Unpleasant to Walk in My Neighborhood, 
Interacting with FES-I, with FPI-SF as the Dependent Variable 
Interaction Variable Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-value 
FES-I*there is so much traffic on the streets 
that it makes it difficult or unpleasant to 
walk in my neighborhood (PANESTRFFC) 
(reverse coded ) (1= Strongly agree) 
-0.025 
[-0.04, -0.01] 
 
0.01 0.0004 
FES-I*there is so much traffic on the streets 
that it makes it difficult or unpleasant to 
walk in my neighborhood (PANESTRFFC) 
(reverse coded ) (2=Somewhat agree) 
0.007 
[-0.01, 0.02] 
0.01 0.41 
FES-I*there is so much traffic on the streets 
that it makes it difficult or unpleasant to 
walk in my neighborhood (PANESTRFFC) 
(reverse coded ) (3=Somewhat disagree) 
-0.018 
[-0.03, -0.01] 
0.01 0.006 
FES-I*there is so much traffic on the streets 
that it makes it difficult or unpleasant to 
walk in my neighborhood (PANESTRFFC) 
(reverse coded ) (4=Strongly disagree) 
-0.023 
[-0.04, -0.01] 
0.01 0.009 
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Figure 6 illustrates the interaction for each of the four categories of this PANES 
variable with the FES-I score.  
Figure 6  
FPI-SF Score Predicted by FES-I Score Interaction with PANES variable, There is So 
Much Traffic on the Streets that it Makes it Difficult or Unpleasant to Walk in My 
Neighborhood 
 
Table 23 reports a small negative slope coefficient for the interaction of the FES-I 
interaction with both agreement and disagreement that there is so much traffic on the 
streets that it makes it difficult or unpleasant to ride a bicycle in the neighborhood. 
Almost  half of the participants agreed that there is so much traffic on the streets that it 
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makes it difficult or unpleasant to ride a bicycle in the neighborhood (48.60%; n=52). 
The slope coefficient for agreement is very low, possibly influencing the interaction and 
significance in the model. 
Table 23 
Slope Coefficients for the Binary Responses of PANES Variable, There is So Much 
Traffic on the Streets that it Makes it Difficult or Unpleasant to Ride a Bicycle in My 
Neighborhood, Interacting with FES-I with FPI-SF as the Dependent Variable 
Interaction Variable Parameter 
Estimate 
[95% CI] 
Standard 
Error 
p-value 
FES-I*there is so much traffic on the streets 
that it makes it difficult or unpleasant to ride 
a bicycle in my neighborhood 
(PANESTRFDF_B) (0=Agree) 
-0.009 
[-0.02, 0.001] 
0.01 0.07 
FES-I*there is so much traffic on the streets 
that it makes it difficult or unpleasant to ride 
a bicycle in my neighborhood 
(PANESTRFDF_B) (1=Disagree) 
-0.022 
[-0.03, -0.01] 
0.01 0.0001 
B denotes a binary variable 
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Figure 7 illustrates the interaction for each of the two categories of this PANES 
variable with the FES-I score.  
Figure 7  
FPI-SF Score Predicted by FES-I Score Interaction with PANES variable, There is So 
Much Traffic on the Streets that it Makes it Difficult or Unpleasant to Ride a Bicycle in 
My Neighborhood 
 
Overall, since only two of the interaction variables remained significant at the 
0.10 level and the analysis provided does not demonstrate strong support for what led to 
the significance, the hypothesis was weakly, if at all supported.   
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CHAPTER 5: DISCUSSION 
This descriptive study investigated the relationships between fear of falling, falls 
self-efficacy, participant characteristics, physical mobility, self-rated health, the 
neighborhood built environment, and participation in physical and social activities in a 
high-risk, urban, community-dwelling PACE population. This group of older adults is 
unique in that they are all dually-eligible (both Medicaid and Medicare) members of an 
academically owned and operated PACE program, 94% Black, 77% female, all 
qualifying for nursing home level of care. These LIFE members are at risk for negative 
health outcomes due to their multiple chronic conditions, yet age in place with support of 
the comprehensive, interprofessional care offered through the LIFE Program. This 
chapter discusses the study findings organized by study aims, followed by discussion 
about the conceptual framework, study limitations, and lastly implications for future 
research. 
Aim 1 
The analysis in aim 1 demonstrated a strong, positive correlation between the 
FOF scale and the FES-I and that as the levels of the categorical variables in the FOF 
scale went up, so did the mean value on the continuous FES-I score. This finding was 
expected, but important to demonstrate as this study investigated fear of falling in a new 
population, a high-risk, dually-eligible, urban, PACE population. Though the correlation 
between the two measures was strong, the fact that they were not exactly correlated, 
suggests there is a difference in the fear of falling information captured from each tool. 
Though both scales measure concerns about falling, and both are accepted by researchers 
as appropriate measures of fear of falling (Greenberg, 2012; Kempen et al., 2007; Lach, 
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2005; Resnick, 1999), the FES-I provides more detail regarding concern of falling in the 
context of doing basic and more difficult activities rather than solely assessing level of 
concern of falling. 
Findings from this descriptive study were consistent with a previous cognitive 
behavioral intervention study that showed psychological outcomes related to falling, 
including fear of falling, were related to activity avoidance in community-dwelling older 
adults as well as performing activities safely without falling or falls self-efficacy (Zijlstra 
et al., 2009). Including both fear of falling and falls self-efficacy measures in this study 
was unique, as most studies on fear of falling in older adults have included either a falls-
efficacy scale or a fear of falling Likert-type scale. This was the first study with this 
population to incorporate and compare the FES-I and the fear of falling 1-4 Likert scale. 
Both measurements used together provided more complete information about the concern 
of falling in relation to common physical and social activities inside and outside the home 
environment. Additionally, both these measurement tools include the same beginning 
stem question, “How concerned are you about falling” as well as the same 1-4 Likert 
scale categories, 1 equated with “not at all concerned” and 4 equated with “very 
concerned.”  This likely made it easier to administer for the interviewer as well as easier 
to answer for the study participant. Conceptually it is important to discriminate the 
different levels of concern of falling as well as assess the association of the concern of 
falling with different physical and social activities as these are common concerns of 
many older adults (Yardley et al., 2005). This study was conceptually more robust by 
utilizing both measurement scales. 
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The name of the FES-I is not conceptually indicative of what falls self-efficacy is 
or what it measures. The FES-I does not measure falls self-efficacy or the degree of 
confidence a person has in performing common activities of daily living without falling. 
Rather, the FES-I solely measures concerns about falling; it is a fear of falling scale. For 
future use in research or clinical practice, I would suggest the FES-I be more clearly 
known and used as a fear of falling measure. 
This study provides support for the use of both tools, the FES-I and FOF scale in 
future research and clinical practice, for the measurement and follow up of fear of falling 
in older adults. Given the brevity of each measurement tool, no increase in burden would 
be placed on study participants or clinicians in a clinical practice. Rather, older adults 
would likely be appreciative about being asked about concerns of falling.  
Aim 2 
The analysis in aim 2 demonstrated that falls, mobility, and aspects of safety, 
traffic, and crime were associated with fear of falling and falls self-efficacy.  Females 
showed an increased concern about falling based on the FOF scale. Females, Blacks, and 
those with anxiety had an increased concern about falling based on the FES-I.  The 
percentage of females and males in this study (77% and 23%, respectively) is consistent 
with the overall LIFE member population (76% female; 24% male) and also similar to 
other fear of falling studies. Female gender significantly associated with fear of falling is 
consistent with other study findings (Chang et al., 2010; Delbaere et al., 2004; Lach, 
2005; Suzuki et al., 2002). This gender difference is relevant to future intervention 
studies and supports changes in clinical practice and patient education that should be 
geared toward reducing risk and actual fear of falling and falls in older women. 
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Further study is needed to investigate why race was significant in the final model 
(with FES-I as the dependent variable) given the sample was mostly Black (94%). 
Though neighborhood and zip code data was not gathered, all LIFE members live within 
LIFE Program assigned zip codes, mostly in West Philadelphia. It is possible that the few 
White participants lived in a different neighborhood with different neighborhood 
characteristics influencing concerns about falling compared to the Black participants. 
Socioeconomic status was less likely to be a confounding factor, because all LIFE 
members must meet the equivalent Medicaid eligibility criteria to participate in the LIFE 
Program. Perception of the neighborhood built environment may have influenced 
responses. There were so few Whites in the study it is difficult to generalize these 
findings, but they warrant further study. 
 The finding that participants with mobility issues as measured by the  Timed “Up 
& Go Test” had a higher fear of falling based on the FES-I score was consistent with the 
literature and an expected finding in this higher risk, nursing home eligible population 
compared to prior studied community-based populations (Chandler et al., 1996; Dawson 
et al., 2007; Zijlstra et al., 2009; Zijlstra, van Haastregt, et al., 2011). The negative 
relationship found that as the number of injuries from a fall increased, the concern about 
falling based on the FES-I score decreased, may demonstrate that since not all falls result 
in injury, these study participants were generally less concerned about injuries from falls.  
It is possible that falls, regardless of how many or how frequent, may lead someone to 
consider falls a routine occurrence. If this is the case, especially for those who fall more 
often without adverse outcomes, there may be less concern about falls and injury from 
falls overall. Additionally, LIFE participants use assistive devices, participate in exercise 
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programs on site, and receive physical therapy. All these factors may contribute to not 
feeling concerned about falls or injury from falls. Also, it is possible that a sampling bias 
occurred as those with a history of falls with injury may no longer be ambulatory, may 
have been hospitalized, or admitted to a nursing home and therefore, no longer 
community-dwelling, hence excluded from the study. 
Those that agreed that the sidewalks in their neighborhood are well maintained 
had a lower concern about falling based on the FOF scale.  This was not significant, 
however, when the FES-I was the dependent variable. This may reflect an inherent 
difference in what the FOF scale measures compared to the FES-I as was suspected when 
the study was designed thus, both scales were included in the study. However, the 
PANES scale did not ask about the actual condition of the sidewalks or a person’s 
willingness to walk on the sidewalks, street, or in the neighborhood in general.  
Maintenance of sidewalks is important for individuals to remain active in the 
community and decrease concerns about falling, but to what degree is unknown.  Further 
study should explore more in-depth relationships between condition of the sidewalks and 
concern about falling. For example, investigating walking behavior, an activity that these 
high-risk older adults conduct daily, would provide greater insight as to how individuals 
either curtail their activity or adapt to the condition of the neighborhood built 
environment. Adapting to a poorly paved sidewalk might include walking in a different 
pattern to get to a destination. This would expand on Humpel and colleagues (2004) 
research with a younger adult population that looked at the relationship between 
perceptions of the environment and changes in walking behavior (Humpel et al., 2004).  
Unfortunately, Humpel and colleagues did not evaluate fear of falling (Humpel et al., 
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2004). Knowing how and why high-risk, urban, community-dwelling older adults 
develop walking behavior or patterns and activity decisions would add to the science in 
falling, fear of falling, activity, mobility, the neighborhood built environment, as well as 
gerontological nursing.  
Those with a higher concern about falling included those agreeing that there were 
sidewalks on most of the streets in the neighborhood, that the crime rate in the 
neighborhood makes it unsafe to go on walks at night based on the FES-I (during the day 
only based on the FOF scale), and that there is so much traffic on the streets that it makes 
it difficult or unpleasant to ride a bicycle in the neighborhood based on both the FES-I 
and FOF scales. Given the study population, it is highly unlikely that the participants 
actually ride bicycles. It is much more likely that traffic overall influenced the responses 
regarding concern about falling. The statement that mentioned maintenance of the 
sidewalks was not significant in the final model, but did not provide information about 
the condition of the sidewalks regardless.  
It is possible that a person’s concern about falling is not affected by whether or 
not they agree or disagree with the general environmental statements in the PANES 
assessment tool. For example, regardless of agreement or disagreement that there were 
sidewalks in the neighborhood, we did not ask the participants if the presence or absence 
of sidewalks actually affected their willingness to go on walks during the day or night.  
Additionally, the participants may feel differently about safety related to crime rate in the 
neighborhood during the night compared to during the day and adjust their physical 
activity accordingly regardless if they agree or disagree that crime rate makes it unsafe to 
go on walks in the neighborhood.  
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More in-depth focused assessment about the neighborhood built environment 
items found to be significant in the final model, traffic, safety, and crime, would be 
beneficial. Quantitative and qualitative focused research about how study participants 
may or may not choose to adapt to the surrounding environment or modify their activities 
or behavior based on traffic, safety, and crime would add crucial information to direct 
future care and prevention of falls and/or fear of falling. Additionally, immediate risk 
factors identified in the environment may trigger action and appropriate change to 
prevent environmental hazards and fall risk. 
Forty-nine percent of the variability of the outcome FES-I score was explained by 
the final model. The remaining 51% may be explained by factors that were not 
considered for this study: the number of chronic conditions; self-reported symptoms; the 
number and types of prescription and over-the-counter medications; balance and gait 
issues; muscle strength; participation in exercise programs; as well as participation in 
physical and/or occupational therapy. Future research should consider collection of this 
data in any high-risk older adult population.  
This study was the first to use the PANES tool with a PACE population. It was 
used as originally written, with all 17 items in the 1-4 Likert scale format. PANES 
provided a thorough initial assessment of the neighborhood built environment with this 
high-risk group of older adults from a defined geographic region. Future research in this 
population could consider use of this tool in an adapted, potentially more useful way. 
Since LIFE members do not ride bicycles in the neighborhood, for example, deleting the 
bicycle-related items from the tool would be practical. Additionally, instead of using a 1-
4 Likert scale asking these older adults if they strongly agree, somewhat agree, somewhat 
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disagree, or strongly disagree with each item, dichotomizing this tool by asking if they 
agree or disagree with each item would likely be easier for interviewers to ask as well as 
study participants to respond. Additionally, this would decrease time and burden on study 
participants.  
The LIFE participants in this study are one group of high risk, older adults. This 
study may be replicated or adapted for use in comparative, non-PACE, high-risk, older 
adult populations, including those with multiple chronic conditions, multiple hospital 
admissions and readmissions within a short timeframe, those with identified transitional 
care issues, and those lacking access to primary care and support systems. 
Aim 3 
In aim 3, the positive relationship between the concern about falling based on the 
FES-I and the difficulty in participation in activities based on the FPI-SF was expected. 
This finding was consistent with previous research that found fear of falling predictive of 
a decrease in activity (Cumming et al., 2000; Yardley & Smith, 2002). Assessing fear of 
falling in relation to participating in physical and social activities was a strength of this 
study. When an older adult experiences fear of falling, what is most important to 
ascertain is how this affects their activity level. The hypothesis that falls self-efficacy 
would be a moderator between the participant characteristics, neighborhood built 
environment, physical mobility, self-rated health and participation in physical and social 
activities, was weakly, if at all supported.  This study was likely underpowered given the 
number of variables and tools used in the study, as well as the different interaction term 
used in Aim 3 than originally planned. This may explain why the hypothesis was weakly, 
if at all supported. The two traffic-related PANES items may demonstrate a trend that the 
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concern about falling as measured by the FES-I may influence perceived traffic in the 
neighborhood thereby affecting participating in activities, such as walking in the 
neighborhood. It is unlikely related to bicycling. It is possible that those with a higher 
concern about falling based on the FES-I score, curtail their activities and, therefore, 
appear to have less difficulty participating in activities. 
Promotion of physical activity, an important goal in the care of older adults, is 
crucial to decreasing risk of falls and fear of falling, negative consequences of falls and 
fear of falling, as well as enhancing overall function and quality of life (Delbaere et al., 
2006; Delbaere et al., 2004; Howland et al., 1998; Suzuki et al., 2002; Zijlstra et al., 
2009). Aside from investigating walking behavior as suggested earlier, further study 
could explore more in-depth assessment and analysis of traffic and safety in the 
neighborhood built environment. Qualitative study could provide valuable information on 
what this specific PACE population considers as the most important traffic and safety 
issues in their neighborhood environment. These issues may include poorly paved 
sidewalk conditions, major intersections with vehicular traffic, wide roads to cross, 
and/or crime in the area. Differences related to time of day or night may also affect 
concerns about falling and activity choices. Additionally, psychosocial factors common 
in older adults, such as anxiety and depression should be investigated in regards to crime, 
safety, and traffic. The science related to older adults and the neighborhood built 
environment is just beginning. This study provides the foundation for future research in 
this area with a unique group of high-risk, urban, community-dwelling older adults. 
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Discussion about the Conceptual Framework 
The Social Ecology Model (Bronfenbrenner, 1974, 1977) provided the framework 
to guide the examination of relationships in this study: 1) FOF and falls self-efficacy; 2) 
the variables (participant characteristics, the neighborhood built environment, and self-
rated health) and their corresponding explained variance associated with FOF and falls 
self-efficacy, separately; and 3) falls self-efficacy as a moderator between the set of 
variables (participant characteristics, the neighborhood built environment, and self-rated 
health) and participation in physical and social activities. Research is scarce about 
influences on the health and well-being of this unique group of older adults at risk for 
poor health outcomes. Individualized care to prevent negative outcomes and reduce risk 
of falls and fear of falling in general is vital to maintaining health, function, and 
remaining home in the community. 
The majority of the significant study findings were within the microsystem of the 
Social Ecology Model, including participant characteristics, physical mobility, self-rated 
health, fear of falling, falls self-efficacy, and participation in physical and social activities 
as discussed. Previous literature has noted the need to include older minority groups in 
studies in order to grow the science on aging, while at the same time, noting that 
functionally impaired older minorities are difficult to recruit and retain in studies 
(Sullivan-Marx et al., 2011). The LIFE members in this study were a unique group of 
older adults in that they had a general willingness to participate in research when 
previously successful recruitment strategies were implemented (Sullivan-Marx et al., 
2011). 
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In this unique sample of LIFE program members, mostly Black and female, 
results indicated a strong correlation between the concern about falling as measured by 
the FOF scale and the FES-I. Results also indicated a strong correlation between concern 
about falling as measured by the FES-I and participation in activities as measured by the 
FPI-SF.  Findings from the exosystem identified aspects of the neighborhood built 
environment that need further study such as safety, traffic, and crime, in relation to the 
variables in the microsystem. Further study that would add to the literature may include 
how high-risk older adults modify their behavior in response to perceived safety, traffic, 
and crime in their neighborhood. Investigating these specific neighborhood factors 
further will be critical to addressing fear of falling, fall risk, promoting physical activity, 
and improving overall health in this unique population of high-risk, urban, community 
dwelling older adults aging in place.  
Though the LIFE Program itself was not tested in the Social Ecology Model in 
this study, its services and remarkable coordination of health, social, and transportation 
services are rare. Therefore, the uniqueness of participating in the LIFE Program with its 
particular environment and services, as well as overall low fall rate (LIFE, 2013b), may 
have had some influence over the participants’ responses and overall study findings. 
Further study is warranted about how the structure of the LIFE Program, such as 
emphasis on safety, walking with assistive devices, as well as participation in exercise 
programs and physical therapy, may have affected study findings, fear of falling, or falls.  
Future consideration may be given to studying other high-risk older adult populations 
with data collected related to symptoms of multiple chronic conditions, medication use, 
as well as balance and gait assessments. These factors likely affect the microsystem. 
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Other similar high-risk, older adult populations may include those with multiple chronic 
conditions, multiple hospital admissions and readmissions within a short timeframe, those 
with identified transitional care issues, and those lacking access to primary care and 
support systems. 
The evolution of science on the neighborhood built environment and its 
relationship to fear of falling in this, and potentially other high-risk older adult 
populations, fits well within this Social Ecology Model. Future study may broaden the 
use of the model to test relationships between the systems within the model. For example, 
the macrosystem level may affect policy by testing interventions of the local or higher 
governments in modifying neighborhood built environments. This would make a 
significant contribution to the advancement of fear of falling and neighborhood built 
environment research. 
Limitations of the Study 
Limitations of this study included recall bias of the participants and the use of a 
convenience sample of high-risk, urban, community-dwelling older adults from a selected 
homogenous community. Given the low percentage of Whites (6%) in this sample, 
analyzing and interpreting race differences even when significant is a limitation. The 
significant race findings may actually be less about race and more about location of the 
LIFE program and socioeconomic status since all LIFE members are dually-eligible. 
Additionally, the medical report of falls and injuries from falls in the past six months, 
though likely more accurate than participant report, may not have captured unreported 
falls. 
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This study was likely underpowered given the number of variables and tools used 
in the study, as well as the different interaction term used in Aim 3 than originally 
planned.  The power analysis, based on aim 3, estimated that a sample size of 106 would 
achieve 80% power to detect an R-Squared of 0.06 attributed to 1 independent variable 
(for example, interaction between neighborhood built environment and falls self-efficacy) 
using an F-Test with a significance level α of 0.05. The interaction variable was adjusted 
for an additional 10 independent variables and assumed five main effects, including 
neighborhood built environment, falls self-efficacy, and all interactions except for 
neighborhood built environment interaction term, with an R-Squared of 0.15.  This 
assumed a sample of 106 would allow detection of an incremental R-squared value from 
15% to 21% after the interaction term was inserted in the model. 
In the actual analysis, the neighborhood built environment was not measured as a 
total score on the PANES scale. Rather, the 17 items of the PANES scale were tested 
individually as recommended by the tool’s author.  The FES-I was used as the potential 
interaction variable with the participant characteristics, physical mobility, self-rated 
health, and the 17 individual PANES items. Though two traffic-related interaction 
variables demonstrated significance in the final model in Aim 3, these proved weak, if at 
all significant, upon further analysis. Though the study was underpowered for the 
interaction in the original power calculation, the study did reveal statistically significant 
relationships between the FES-I and the FOF scale in Aim 1and the FPI-SF and FES-I in 
Aim 3. 
Enrollment in the study went smoothly, with interest in participation and LIFE 
members recruiting amongst themselves. After five and a half months of data collection, 
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few LIFE members were interested or eligible to participate in the study. The estimated 
required sample was met based on the power calculation and enrollment was stopped at 
107 participants, one greater than the power calculation. Though the original power 
calculation called for 106 participants, the research investigators in consultation with the 
statistician agreed to not delete the data already collected for the last participant. 
Implications for Further Research 
As stated in chapter 4, participants in this study with higher concern of falling 
included females, Blacks, those with anxiety, and those with mobility impairment. In the 
future, nursing interventions may be developed and tested to decrease concern about 
falling in these high-risk, urban, community-dwelling older adults. The counter-intuitive 
relationship that those with injuries from falls had a decreased concern while conducting 
activities would be interesting to further explore. This would provide greater 
understanding as to why older adults who fall and injure themselves may or may not be 
concerned about injuries from falls.  
Future study may include an evaluation of a sample of less ambulatory older 
adults. This would provide more information about mobility impairment in high-risk 
older adults in order to develop and test interventions to decrease fear of falling. Also, 
further in-depth analysis of the impact of safety, traffic, and crime perceived by this 
population would add to the neighborhood built environment literature for this 
population.  
 Other questions beyond the scope of this study may include exploring the 
relationship between concern about falling and the different activity subscales on the FPI-
SF to see if there are preliminary differences among the activity subscales. The subscales 
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include body care, household maintenance, physical exercise, recreation, spiritual 
activities, and social activities. Secondary analysis may reveal whether the PACE 
members had more of a concern about falling in any of these specific types of activities. 
This information may then lead to further investigation into interventions for the 
prevention of fear of falling.  
In terms of the neighborhood built environment, this study asked participants 
whether or not they agreed with various statements about their neighborhood and to what 
degree they agreed or disagreed.  Future research may benefit from objective assessments 
of the neighborhood built environment, such as evaluation of safety, traffic, and crime 
within specific neighborhoods aside from basing assessment solely on a questionnaire. 
The combination has the potential to inform the science however, a person’s perception is 
what most likely affects their fear of falling and choice of activities. A mixed methods 
approach to include quantitative and qualitative investigation may reveal important 
information about perceptions of the environment that may affect fear of falling, choice 
of activities, and decision to participate in or curtail activities. 
Investigation into the condition of the sidewalks, either by asking specific 
questions about the condition or directly assessing the sidewalks, may provide greater 
specificity to the concern regarding sidewalks in the neighborhood built environment. 
The impact of crime could also be explored with further study, potentially in comparison 
with neighborhood crime data during the day and night hours. Use of other neighborhood 
built environment measures such as geographic information system data may yield 
greater information in future analysis of safety, traffic, and crime. Opportunities for 
interprofessional research and collaboration may be sought with researchers in public 
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health, geographical information systems (GIS), urban planning and development, as well 
as public policy experts to accomplish this work. 
Conclusion 
The findings from this study provided new information about a unique PACE 
population of older adults’ concerns about falling, the neighborhood built environment, 
and participation in physical and social activities. Key findings from this study 
demonstrated a relationship between concerns of falling with age, increased number of 
falls, decreased number of injuries from falls, female gender, Black race, anxiety 
diagnosis, decreased mobility, along with traffic, safety, and crime environment items 
that need further exploration in this high-risk population.  Fear of falling measured by the 
FES-I was not found to moderate the set of variables (participant characteristics, the 
neighborhood environment, and self-rated health) and participation in physical and social 
activities. Future research may include education of older adults and their families, as 
well as the development and testing of interventions that decrease risk of falls and fear of 
falling and decrease negative neighborhood built environmental factors. Ultimately, these 
interventions would help increase participation in physical and social activities inside and 
outside the home while improving function and enhancing quality of life in this unique 
population of high-risk, urban, community-dwelling older adults.   
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APPENDIX A: Interview, and Study Measures, and Medical Record Review Questions 
Folstein Mini-Mental State Exam (MMSE): Copyright held by PAR, Inc. Permission to 
reproduce not granted. 
 
 
History of Previous Falls Question asked of participant:  
How many times have you fallen in the past 6 months?  (Dating back 6 months from date 
of interview). ________________ 
 
 
History of Previous Injury asked of participant: 
How many times have you been injured from a fall in the past 6 months? (Dating back 6 
months from date of interview). ______________ 
 
Self-Rated Health: 
Would you say your health in general is: 
Excellent 
1 
Very good 
2 
Good 
3 
Fair 
4 
Poor 
5 
 
 
Education:  
What is the last year of school you completed? ________________________________ 
 
Fear of Falling Rating Scale: 
How concerned are you that you might fall? Please rate this concern from 1 to 4, with 1 
being not at all concerned and 4 being very concerned. 
 
Not at all 
concerned 
1 
Somewhat 
concerned 
2 
Fairly  
concerned 
3 
Very  
concerned 
4 
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Falls Efficacy Scale-International (FES-I) (English) 
Please indicate your level of concern about falling if you did each activity even if you are 
unable to actually carry out the activity for any reason. How concerned are you about the 
possibility of falling when you are… 
  
Not at all 
concerned 
1 
Somewhat 
concerned 
2 
Fairly 
concerned 
3 
Very 
concerned 
4 
1 
Cleaning  the house (e.g. 
sweep, vacuum, dust) 
    
2 Getting dressed or undressed     
3 Preparing simple meals     
4 Taking a bath or shower     
5 Going to the shop     
6 Getting in or out of a chair     
7 Going up or down stairs     
8 
Walking around in the 
neighborhood 
    
9 
Reaching for something above 
your head or on the ground 
    
10 
Going to answer the telephone 
before it stops ringing 
    
11 
Walking on a slippery surface 
(e.g. wet or icy) 
    
12 Visiting a friend or relative     
13 
Walking in a place with 
crowds 
    
14 
Walking on an uneven surface 
(e.g. rocky ground, poorly 
maintained pavement) 
    
15 Walking up or down a slope     
16 
Going out to a social event 
(e.g. religious service, family 
gathering, or club meeting) 
    
 Sub Total     
    TOTAL /64 
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Reference: Yardley, L., Beyer, N., Hauer, K., Kempen, G., Piot-Ziegler, C., & Todd, C. 
(2005).  Development and initial validation of the Falls Efficacy Scale-International 
(FES-I).  Age and Ageing, 34(6), 614-619. 
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Physical Activity Neighborhood Environment Scale (PANES) 
Dichotomous variable (item 1);  
Continuous variable (item 11); 
1-4 Likert scale (items 2-17 except 11) 
 
  
Detached 
single 
family 
1 
All other housing types 
(townhouses, row houses or 
apartments or condo buildings 
of various heights) 
2 
1 
PANESHOUSE 
What is the main type of 
housing in your 
neighborhood? 
  
 
The next items are statements about your neighborhood related to walking and bicycling. 
Think about the different facilities in and around your neighborhood. By this I mean the 
area ALL around your home that you could walk to in 10-15 minutes. 
 
  
Strongly 
disagree 
1 
Somewhat 
disagree 
2 
Somewhat 
agree 
3 
Strongly 
agree 
4 
2 
PANESWALK 
Many shops, stores, 
markets or other places to 
buy things I need are 
within walking distance 
of my home 
    
3 
PANESTRANS 
It is within a 10-15 
minute walk to a transit 
stop (such as bus, train, 
trolley, or tram) from my 
home 
    
4 
PANESSDWLK 
There are sidewalks on 
most of the streets in my 
neighborhood 
    
5 
PANESCYCLE 
There are facilities to 
bicycle in or near my 
neighborhood, such as 
special lanes, separate 
paths or trails, shared use 
paths for cycles and 
pedestrians 
    
6 
PANESRECR 
My neighborhood has 
several free or low cost 
recreation facilities, such 
as parks, walking trails, 
hike paths, recreation 
centers, playgrounds, 
public swimming pools, 
etc. 
    
Table continues  
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Strongly 
disagree 
1 
Somewhat 
disagree 
2 
Somewhat 
agree 
3 
Strongly 
agree 
4 
7 
PANESCRIME 
The crime rate in my 
neighborhood makes it 
unsafe to go on walks at 
night. (reverse coded) 
    
8 
PANESTRFFC 
There is so much traffic 
on the streets that it 
makes it difficult or 
unpleasant to walk in my 
neighborhood. (reverse 
coded) 
    
9 
PANESACTVE 
I see many people being 
physically active in my 
neighborhood doing 
things like walking, 
jogging, cycling, or 
playing sports and active 
games 
    
10 
PANESLOOK 
There are many 
interesting things to look 
at while walking in my 
neighborhood 
    
11 
PANESCAR 
How many motor 
vehicles (e.g., cars, 
trucks, motorcycles) in 
working order are there at 
your household? 
 
Write in number: ______ 
 
--- --- --- --- 
12 
PANESINTRS 
There are many 4-way 
intersections in my 
neighborhood 
    
13 
PANESPAVED 
The sidewalks in my 
neighborhood are well 
maintained (paved, with 
few cracks) and not 
obstructed 
    
14 
PANESPLCYC 
Places for bicycling (such 
as bike paths) in and 
around my neighborhood 
are well maintained and 
not obstructed 
    
15 
PANESTRFDF 
There is so much traffic 
on the streets that it 
makes it difficult or 
unpleasant to ride a 
bicycle in my 
neighborhood (reverse 
coded) 
    
Table continues   
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Strongly 
disagree 
1 
Somewhat 
disagree 
2 
Somewhat 
agree 
3 
Strongly 
agree 
4 
16 
PANESUNSAF 
The crime rate in my 
neighborhood makes it 
unsafe to go on walks 
during the day (reverse 
coded) 
    
17 
PANESPLACE 
There are many places to 
go within easy walking 
distance of my home 
    
 
Reference: Sallis, J. F., Kerr, J., Carlson, J. A., Norman, G. J., Saelens, B. E., Durant, N., 
& Ainsworth.  (2010). Evaluating a brief self-report measure of neighborhood 
environments for physical activity research and surveillance: Physical Activity 
Neighborhood Environment Scale (PANES).  Journal of Physical Activity and 
Health, 7(4), 533-540. 
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Functional Performance Inventory-Short Form 
 
How difficult, in general, is it for you to do the following activities?  
Answer choices: Do with “no difficulty,” “some difficulty,” or “much difficulty” or 
Don’t Do because of “health reasons” or “choose not to.” 
 
Body Care: 
Dressing and undressing 
Showering or bathing 
Caring for your feet 
Washing your hair 
Shaving or applying makeup 
 
Maintaining the Household: 
Groceries and Meals: 
 Preparing meals/cooking 
 Grocery shopping 
 Carrying groceries 
Activities around the house or apartment, such as: 
 Vacuuming or sweeping 
 Moving furniture, changing sheets, or washing windows 
 Cleaning bathrooms or washing floors 
 Mowing the lawn, shoveling snow, raking, or heavy gardening 
Getting around town: 
 Going to appointments (such as doctors or dentists) 
 
Physical Exercise: 
Regular stretching, moving, or lifting heavy weights 
Walking up and down a flight of stairs 
Short walks around the neighborhood or mall 
Long fast walks (more than 20 minutes) 
Activities such as swimming or bicycling 
 
Recreation: Activities for Personal Pleasure: 
Taking vacations 
Activities away from the house or apartment: 
 Indoor activities such as shopping or museums 
 Going to the movies 
Activities around the house or apartment: 
 Sitting outside 
 Reading 
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Functional Performance Inventory-Short Form (continued) 
 
Spiritual Activities: 
Attending religious services 
Going to religious ceremonies 
Personal reading, meditation, or prayer 
Visits from spiritual friends or teachers 
 
Social Interaction: Family and Friends: 
Dinner, cards, bingo, or other activity: 
 In your home 
 Places other than your home 
Helping family or friends: 
 Going to the store, giving rides, doing repairs or other favors 
 Helping in the care of children 
Distant or overnight travel to visit others 
 
 
Reference: Leidy, N. K., & Knebel, A. (2010).  In search of parsimony: Reliability and 
validity of the functional performance inventory-short form.  International Journal of 
COPD, 5, 415-423. doi: 10.2147/COPD.S13389 
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Timed “Up & Go” Test (TUG) 
 
Name_________________________  
Date__________________________  
Time to Complete: ______________ seconds  
 
Instructions:  
The person may wear their usual footwear and can use any assistive device they normally 
use.  
1. Have the person sit in the chair with their back to the chair and their arms resting on 
the arm rests.  
2. Ask the person to stand up from a standard chair and walk a distance of 10 ft (3m).  
3. Have the person turn around, walk back to the chair and sit down again.  
 
Timing begins when the person starts to rise from the chair and ends when he or she 
returns to the chair and sits down.  
 
Seconds Rating  
<10  Freely mobile  
10-19  Mostly independent  
20-29  Variable mobility  
>29  Impaired mobility  
 
 
Reference: Podsiadlo, D., & Richardson, S. (1991). The timed “Up & Go” test: A test of 
basic functional mobility for frail elderly persons. Journal of the American Geriatrics 
Society, 39(2), 142-148. 
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Medical Record Review 
 
Age:  Number in years from last birthday date 
 
 
_______ years old 
 
Gender:  
 
Male 
0 
Female 
1 
 
Race:   
 
Black 
1 
White 
2 
Asian 
3 
Caribbean 
4 
Indian/Alaska 
Native 
5 
Native Hawaiian 
or Other Pacific 
Islander 
6 
 
Other 
7 
 
 
 
Ethnicity:  
 
Non-Hispanic 
0 
Hispanic 
1 
 
Education:  
Last year of school completed (medical record) ________________________________ 
 
Diagnosis of Anxiety:  
Yes or No based on presence of current 2012 ICD-9 code for diagnosis of anxiety 
(medical record) 
300.00 Anxiety state, unspecified; 
300.01 Panic disorder without agoraphobia; 
300.02 Generalized anxiety disorder; and  
300.09 Other anxiety states. 
 
No 
0 
Yes 
1 
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Medical Record Review (continued) 
 
History of Previous Falls Question from medical record review: 
Verify history of previous falls with the medical record: (Dating back 6 months from date 
of interview). ________________ 
 
History of Previous Injury Question from medical record review: 
Verify history of previous injury with the medical record: (Dating back 6 months from 
date of interview). ________________ 
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APPENDIX B: List of PANES variables with reverse coding noted as applicable 
PANES 
Scale 
Item 
Number 
PANES 
Variable Name 
PANES variables  
Unless noted, 1-4 Likert scale (1=strongly disagree; 
2=somewhat disagree; 3=somewhat agree; 4=strongly agree) 
Reverse 
coding 
noted as 
applicable 
1  PANESHOUSE Dichotomous: Main type of housing in neighborhood  
Detached single family or other housing type (townhouses, 
row houses or apartments or condo buildings of various 
heights) 
 
2 PANESWALK Many shops, stores, markets or other places to buy things I 
need are within walking distance of my home  
 
3 PANESTRANS It is within a 10-15 minute walk to a transit stop (such as bus, 
train, trolley, or tram) from my home  
 
4 PANESSDWLK There are sidewalks on most of the streets in my 
neighborhood  
 
5 PANESCYCLE There are facilities to bicycle in or near my neighborhood, 
such as special lanes, separate paths or trails, shared use 
paths for cycles and pedestrians  
 
6 PANESRECR My neighborhood has several free or low cost recreation 
facilities, such as parks, walking trails, hike paths, recreation 
centers, playgrounds, public swimming pools, etc.  
 
7 PANESCRIME The crime rate in my neighborhood makes it unsafe to go on 
walks at night  
Reverse 
coded 
8 PANESTRFFC There is so much traffic on the streets that it makes it difficult 
or unpleasant to walk in my neighborhood  
Reverse 
coded 
9 PANESACTVE I see many people being physically active in my 
neighborhood doing things like walking, jogging, cycling, or 
playing sports and active games  
 
10 PANESLOOK There are many interesting things to look at while walking in 
my neighborhood  
 
11 PANESCAR Continuous: Number of motor vehicles (e.g., cars, trucks, 
motorcycles) in working order at household  
 
12 PANESINTRS There are many 4-way intersections in my neighborhood   
13 PANESPAVED The sidewalks in my neighborhood are well maintained 
(paved, with few cracks) and not obstructed  
 
14 PANESPLCYC Places for bicycling (such as bike paths) in and around my 
neighborhood are well maintained and not obstructed  
 
15 PANESTRFDF There is so much traffic on the streets that it makes it difficult 
or unpleasant to ride a bicycle in my neighborhood  
Reverse 
coded 
16 PANESUNSAF The crime rate in my neighborhood makes it unsafe to go on 
walks during the day  
Reverse 
coded 
17 PANESPLACE There are many places to go within easy walking distance of 
my home  
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APPENDIX C: Participant characteristics (N=107): Fall related variables and frequency 
data 
 
Summary of fall-related variables by response 
 
Fall-Related Variables Responses 
(number of falls 
or injuries from 
falls in past 6 
months) 
n % 
Medical record report of an 
injury from a fall in the past 6 
months  
0 94 87.85 
 1 12 11.21 
 3 1 0.93 
    
Medical record report of a fall 
in the past 6 months  
0 73 68.22 
 1 22 20.56 
 2 5 4.67 
 3 4 3.74 
 4 2 1.87 
 6 1 0.93 
    
Participant report of an injury 
from a fall in the past 6 
months  
0 87 81.31 
 1 13 12.15 
 2 3 2.80 
 3 2 1.87 
 5 1 0.93 
 7 1 0.93 
    
Participant report of a fall in 
the past 6 months 
0 61 57.01 
 1 23 21.50 
 2 8 7.48 
 3 7 6.54 
 4 3 2.80 
 5 1 0.93 
 6 2 1.87 
 8 1 0.93 
 10 1 0.93 
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Summary of fall-related continuous variables: Mean, Standard Deviation, Range 
Continuous Variables Mean Standard 
Deviation 
Range 
Medical record report of an 
injury from a fall in the past 6 
months  
0.14 0.42 0-3 
Medical record report of a fall 
in the past 6 months  
0.54 1.04 0-6 
Participant report of an injury 
from a fall in the past 6 months  
0.35 0.99 0-7 
Participant report of a fall in the 
past 6 months 
1 1.74 0-10 
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